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VoLtuME XXVI. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

With the time for balancing the year’s business only a few 
days off, nothing is to be looked for in the iron trade but 
more pronounced quietness. Surmises as to what may be 
expected after the opening of the new year take the place 
of the usual staple of market gossip. There is an agreement 


in the general statement that an expansion into anything , 


like the old-time demand need not be looked for in 600r go 
days, or in twice that time; but that a larger call for iron 
and steel products than has been known at any time in 
the past six months may reasonably be expected early in 
the year, and that this will tend to increase. That pro- 
ducing capacity, in the whole range of material, will con- 
tinue for some time to be much more than adequate to 
consumptive demand, is evident, since most new enter- 
prises will wait upon the new tariff act. Yet the accumu- 
lation of renewal demands in these months of stagnation 
ought to insure a continuance of the better symptoms 
noted in December; but the market will creep before it 
Coming to actual conditions to-day, pig iron was 
never lower than in this closing week, and all reports as 
to the firm attitude of furnaces sold ahead are overtopped 
by the willingness of other producers to take six months 
contracts at figures very close to those named in connec- 
tion with immediate deliveries. Bessemer pig at Pittsburg 
has been sold below $11 for deliveries running to July 1 
of next year, and a round sale by a large producer is re- 
ported at a figure considerably below the $10.75 of a 
week ago. Billets are still at the $16.50 mark, but trans- 
actions are limited. Pittsburg more than ever holds the 
key to the situation in iron and steel. Her mills have 
been invading every market, and it has been openly given 
ou’ that work is to be taken regardless of profit, or even 
of costs, that-mills may be filled and kept going. In the 
case of the largest producer, many contracts taken in the 
past two months will be executed under a schedule of 
wages much lower than heretofore paid. This may ensure 
some slight profit, even on the prodigious cut prices of 
which the trade has been hearing of late; it also makes it 
practically certain that the lowest notch has been reached 
on plates, angles, beams and channels, and this view of 
the situation may lead buyers to considerable contracting 
early in the year. The coke situation is also an element 
in the account. A strike in February, by employes of Con- 
nellsville compan es now paying on the $1.75 basis, would 
bear hard upon steel manufacturers whose furnaces did not 
happen to have the heavy accumulations of coke visible in 
the yards of some large producers. Certain contingencies, 
bearing upon the price of Bessemer pig iron, and upon the 
ability of steel works to fill orders in case of a strike, are 
just now making the question of coke contracts for the first 
half of 1894 of peculiar interest, Lack of orders ahead 
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is the general complaint among rolling mills and steel 
works, yet within the past fortnight, particularly in the 
Central West, inquiries have increased to an extent that 
justifies expectations of moderate buying in the near future. 
Agricultural works are doing more than at any time since 
the panic ; there is fully as much demand on bridge ac- 
count as comes at this season of the year, and building 
material is more active than in the early part of December. 
Among buyers of pig iron, cast iron pipe works and stove 
works are busiest just now; jobbing and machinery foun- 
ders are dull, with few exceptions. The financial condition 
of the general iron trade is unchanged. The few failures 
recently noted were not unexpected, but everywhere 
the strain is still severe. Two important railroad receiver- 
ships within a week add no encouragement to the outlook 
from that standpoint and make the steel rail demand still 
more problematic. 


THE CLEVELAND OUTLOOK. 

A rumor has floated through Pittsburg market circles, 
the past week, that a large sale of Mesabi ore had been 
made. The figure named was much too low for Bessemer 
ore, and the fact that no large Mesabi sale has been made 
recently makes it probable that the deal of the Thomas Iron 
Co. for the Hale output of the next few years has been 
threshed over again in market gossip. The question of 
freight rates from mines to upper lake ports has been under 
consideration among ore producers and the railroads, of 
late, and the probability of a 65-cent rail rate for Mesabi ore 
makes it likely that freights on old-range lines will scand 
correspcnding reductions. Nothing definite can be said 
as yet, however, as to the figures that will be made. At 
present the Marquette range is the scene of greatest mining 
activity, and the ore raised is mined on a very low wage 
basis ; yet the limited scale of operations makes the cost 
per ton greater than present conditions warrant, with so 
small a tonnage, comparatively, by which to divide fixed 
charges. 

While foundry yards are bare, there is a pros 
pect of modera'e. buying by melters of pig iron 
after the year’s business has been closed up. Bessemer 
has shown a few transactions in the valleys, of late, at 
$10.25 and $10.35 at furnace, but the pig iron market in 
general is a waiting one. 

A contract involving several hundred tons of 
bar iron was taken in the local market the past 
week ; that an extremely low price was made 
goes without saying. Valley iron mills find the market 
flatter and more unprofitable than at any time since the 
resumptions there. It has now come to be simply a 
question how much below 1.30c at mill a seller is willing 
to go, where considerable tonnage is involved. In steel a 
better inquiry is noted. An agricultural contract for sev- 
eral hundred tons, largely boiler, flange and tire steel, is 
to be closed with the week, and the general outlook for 
plates and angles is improved. 


Pig Iron. 


Finished 


Material. 














THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

Except for a little increase in the sales of pig iron, the 
‘week shows no improvement over the week previous. It 
is expected, however, that with the first of the year busi- 
ness will show quite a decided improvement in a good 
many branches, and as inquiries have been received for 
considerable lots to be bid upon very shortly, it is quite 
likely that this expectation will be realized. 

Pic Iron.—Sales of coke iron have been considerably 
larger in the past week than they were the week before, 
and orders have increased somewhat in size. Shipments 
have been made a little more freely, also, and as there 
are several inquiries in the market for lots running up as 
high as 1,000 to 1,500 tons, it is expected that January 
will show a decided improvement in the number and 
amounts of sales. Several small sales of Lake Superior 
charcoal have been made, but the orders have been taken 
principally by the holders of bankrupt stocks, at prices 
which defy competition from dealers. Prices on Southern 
iron show a little weakness, and some of the furnaces 
have receded a little from the decided stand they took in 
the past few weeks. 

Bars.—Specifications have been received for shipments 
a little more freely than was the case last week, but no 
sales of any consequence have been made. Quotations 
are made at 1.35c to 1.40c on iron, and 1.50c to 1.55c on 
steel bars, f. o. b. Chicago. 

STRUCTURAL MATERIAL.—The week has been very 
quiet, and no new deals have been announced. Sales 
have been very small, and quotations are unchanged. 
Beams, 1.70c to 1.75c; angles, 1.65c to 1.70c; plates, 
1.65c to 1.70C; tees, 1.goc to 2c. 

RAILS AND TRACK Suppiies.—The market is very 
dull, and it is hardly likely that any improvement will be 
noticed before the first of the year. Quotations are as 
follows: Rails.$25; spikes, 1.g0c to 1.95c; splice bars, 
1.50C to 1.55¢. 

BitLtets.—The market is quiet, and quotations are 
unchanged at $19.25 to $19.50, Joliet. 

SHEETS.—Black sheets are very quiet, with quotations 
unchanged at 2.70c to 2.75c, Chicago. Galvanized 
sheets are having a fairly good demand, with quotations at 
75 per cent. discount for mill shipments. 

Piates, Tuses, Erc.—No mill orders of any size 
have beea received, and general business is reported 
very quiet. Quotations are unchanged. Tank steel, 
1.65c to 1.75c; shell steel, 1.85c to 1.90c; flange steel, 
2 05¢ to 2.15c; firebox steel, 3.75c to 5c; tubes, 70 and 5 
per cent off. 

MERCHANT STEEL.—No sales of any size have been 
made, and it is likely that no great improvement will be 
noticed before the next three or four weeks. Quotations 
are as last reported. Open-hearth spring, 1.95¢ to 2.10c; 
machinery, 2c to 2.10c; tire, 1.95c to 2.10c; crucible 
spring, 3.50c; machinery, 4.50c to 4.75c; tool steel, 614c 
and upwards. 

O_p RaI_s AND WHEELS.—Old wheels are quiet, and 
are still quoted at $9.50 to $10. Old rails are having very 
little demand, and are quoted nominally at $13. In old 
steel rails no business has been done. Quotations are 
made at $7 to $7.50 for short lengths, and $10 for long 
lengths. 

Scrap.—The market has been very quiet, with only a 
few small sales. Prices are as last reported. No. 1 forge, 
$10 to $11; No. 1 mill, $8; axles, $13; cast borings, 
$3.50; wrought turnings, $4.50; axle turnings, $6 ; mixed 
steel, $6.50; low tires, $10; leaf steel, $10. 














[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW. |] 

The pig iron market, that has been weak for 
the past half year, has shown a tendency in 
the past four or five weeks to fall off still further, and the 
low prices on ore and coke, which some of the recently 
started furnaces in the Pittsburg district and the valleys 
have commanded, give no promise of any recovery. 
Gray forge at $10 Pittsburg means $9 35 at valley furnace, 
a depth never before touched; and when it is considered 
that foundry irons offer no profit, and that gray forge 
represents an identical cost in making, the loss on mill 
irons at the figure named will be appreciated. Bessemer 
pig at a figure shading $11, and billets at $16.50, indicate 
the extreme weakness in the steel market, only relieved 
by a hope of better demand afier the opening of the year. 
In manufactured iron and steel prices are still being 
savagely cut, and buyers themselves are surprised at the 
quotations they are able to get. The contract on the 
steel for the Westinghouse buildings shows what extraor- 
dinary figures may be secured by capital that is available 
for such operations. Wage cuts that begin with the new 
year are apt to encourage sellers in dropping prices 
beyond any precedent on orders involving large tonnage. 
The January furnace report will show an increased output, 
and when January contracts are made it will be found that 
the wait has been no detriment to buyers. 

The week has been one of the quietest of the 
year in all branches of the iron trade. It is 
assumed as a matter of course that very little will be done 
in the way of new engagements until after Jan. 1, and 
therefore little effort'is being put forth. There is a slow 
increase of production both South and North, but so far 
as can be seen, it no more than keeps pace with the in- 
creasing consumption. Asa matter of fact, stocks have 
been materially reduced some time past. Southern fur- 
naces are shipping heavily on old orders, and most of 
The industries that are 


Pittsburg. 


Cincinnati. 


them continue to reduce s‘ocks. 
now most active are cast iron pipe works, agricultural im- 
plements works and stove works. Rolling mills are doing 
more than they were in the fall, but all compiain of lack 
of orders ahead. Jobbing and machinery foundries are 
very dull everywhere. There is plenty of money at cheap 
rates for those of high credit, but concerns of secondary 
standing find it more difficult to get accommodations. 
Business is very quiet during the holidays, and 
very little will be done before the first of the 
year. There has been no change in prices; few inquiries 
for iron, owing to the lateness of the year, and little busi- 
ness can be expected until the middle of January. A 
sale of 1,000 tons of No. 2 foundry was made in the week, 
below basis of $8, but it was not made by furnace inter- 
ests. There is no question that if Southern companies 
desire to sell, at present prices, to parties wanting to buy 
for investment, large blocks of iron could be so placed, so 
that there is no occasion for them to make less than the 
ruling quotations to consumers. There is no life in car 
wheel irons. Old car wheels are quite unsalable, save at 
less than $1o per ton. 

The holiday dullness has thoroughly settled 
down upon the pig iron business, and the 
stagnation is intensified by proceedings at Washington. 
There is very little iron selling, and as it is not the period 
for contracting to cover future wants, the sales are all for 
Prices are firm, however, chiefly 
Sellers prefer 


Louisville. 


Buffalo. 


early consumption. 
because there is no margin for reductions. 
to keep their iron rather than to sell at anything less than 
the prevailing figures. 
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FOUNDRYMAN AND FURNACEMAN. 

The paper presented to the Western Foundrymen’s 
Association by Mr. E. A. Wheeler, the well known blast 
furnace manager, of Sharon, Pa., dealt with a question 
:n which furnace and foundry companies have a common 
interest. The discussion it evoked showed that the 
foundrymen present had been touched upon a point of 
vital importance in their work ; and if the letter-books of 
sellers of foundry iron could be put before our readers 
they would give abundant proof that the disturbing ele- 
ment in the relations of furnacemen and foundrymen is 
the lack of definite information as to the chemical com- 
position of pig iron and of astandardof grading recognized 
alike by maker and buyer. We believe that the two foun- 
drymen’s associations, east and west, will have more than 
justified their establishment, if through them can be 
brought about a better understanding “between the smelt- 
er of ores and the melter of pig iron. And there is no 
more direct road to such an understanding than to bring 
together in familiar discussion the furnace manager, the 
furnace chemist and the practical foundryman. We com- 
mend the paper of Mr. Wheeler and the discussion upon 
it to the careful reading of our entire blast furnace and 
fOundry constituency. 

There is still much difference of opinion as to the present 
method of grading pig iron. The belief has been gaining 
ground that the fracture is a very unreliable index of the 
quality of the iron, and that purchases should be made 
upon chemical analysis rather than upon grades estab- 
lished by the judgment of the eye. Yet the variations of 
pigs belonging to the same cast suggest that chemical 
analysis would not entirely meet the case unless samplings 
were frequent; and even then the eye must supplement 
the work of the chemist in assorting t'e various portions 
of the same cast. A recent writer on this subject presents 
a table showing variations in the amount of silicon in the 
three grades, No. 1X, No. 2X and No. 3, taken from 
one cast. ‘Twenty-one casts are reported on. ‘The silicon 
conteats of the No. 1X ranged from 3.71 per cent. down 
to 1.25 per cent.; of the No. 2X, from 3.57 down to 
1.03, and of the No. 3, from 3.29 down to 0.89. In 
every case the No. 2X had less silicon than the No. 1X, 
and the No. 3 less than the No. 2X, although in each 
case the three grades were produced in the same cast. 
The conclusion is deduced by this writer that the variation 








in silicon contents of the same cast is the cause of the 
difference in grade. ‘‘It is well known,” he adds, ‘‘ that 
silicon has the property of causing combined carbon in pig 
iron to crystallize out as graphite when the fluid iron 
solidifies; and since it is by the amount of coarsely crys- 
talline graphite visible to the eye that the iron is graded, it 
follows that the grade is determined by the relative amount 
of silicon present. Whatever theory may be accepted, 
the fact remains that the most openly crystallized iron in 
each cast contains the most silicon, and the difference is 
often very great. We are, therefore, constrained to be- 
lieve that the method of grading pig iron in vogue is not 
so arbitrary as is supposed, but that it really rests on a 
scientific basis.” 

There are those who take the position that silicon has 
been given undue prominence in the discussions as to 
foundry irons, but the authority whom we have quoted 
above is quite in accord with Mr. Wheeler’s paper, as well 
as with the conclusions of Mr. W. J. Keep; of Detroit, 
whose experiments in this direction are so well known, in 
making silicon almost the sole element of the foundryman’s 
concern. Mr. Keep, it will be remembered, contributed 
a paper to the Engineering Congress at Chicago, last sum- 
mer, in which he took the ground that sulphur should cut 
a very small figure in the foundryman’s calculations, 
demonstrating by the results of his experiments that it was 
far from being the culprit it has been supposed to be, and 
contending that it was difficult, if not impossible, to intro- 
duce sulphur into gray cast iron. 

It may yet be discovered—and we trust discussion and 
experiment will go on, to that end—that the difficulties 
of foundry practice arising from varying constituents of 
iron involve far less complexity than melters of iron have 
been wont to suppose. 





SUPERIORITY OF AMERICAN MACHINERY. 

There are one or two tariff points in the subjoined clip- 
ping that are worth pondering upon. One is the market 
which American locomotives and other machinery have 
secured abroad, in competition with foreign countries, on 
the score of superiority ; another is the recognition by our 
English contemporary, the London /ron and Coal Trades 
Journal, from which we quote, of the fact that American 
manufacturers will be brought much nearer even than they 
are to-day to the cheap labor basis of Europe by the re- 
duction of tariff duties. It certainly argues much for the 
protective regime that has prevailed for the past 30 years, 
that invention and improvement have been so stimulated 
by it, and competition among American manufacturers has 
so spurred rival machinery producers, that new world 
achievment is confessedly better than the accumulated 
mechanical experience of the old world has yet brought 
forth. The question of cheapness, be it remembered, 
does not enter into the account; there is no claim made 
that the American molder and machinist, whose labor 
enters into cur machine tools, performs so much more la- 
bor in a day that the difference in wages is equalized. It 
is a pure case of advantage by virtue of brains and orig- 
inality—through ‘‘ striking out in original paths.” Where 
would have been the incentive and the chance to ‘‘strike 
out” but for the fostering and encouragement afforded by 
a completely rounded protective system? The processes of 
tin plate manufacture in the United States furnish the 
most recent example of what Yankee ingenuity is able to 
accomplish, in contrast with the slow-paced improvements 
of our competitors across the water. Our contemporary 
says: 

There is not a little reason to suppose that American ma- 
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chinery and tools will before long come into active competition 
with our own in neutral markets to a much larger extent than 
they have hitherto done. This will be one of the inevitable 
consequences of a reduction of the American tariff, which now 
appears to be imminent. Already American locomotives have 
displaced those of England and Germany in Japan, Australia, 
and South and Central America. American machinery is year- 
ly gaining a firmer footing, not alone in outside markets, but 
in our own as well. The Frankfurter Zeitung recently pub- 
lished an article on American tools in Germany, in the course 
of which it was stated that “the manufacture of tools in the 
United States bids fair to surpass that of all other countries, 
including even England. The American implement is lighter, 
handier, and usually made of better material than has hitherto 
been employed in Europe.” This is a claim—curiously 
enough made by a German journal of standing—which 
English manufacturers and tool makers would be slow to 
admit. But there can hardly be a doubt that the Americans 
have gained not a little by abandoning European traditions, 
and by striking out, as they have done, a more or less original 
path in the manufacture of axes, saws, spades, sharpening and 
cutting tools, screws, nails, files, and other forms of hardware 
and cutlery. The time has not yet arrived when the American 
ean command as cheap labor as in Europe, but he is coming 
nearer to that point every day, and he is likely to be brought 
much nearer still by a fall in the tariff duties. Meanwhile, the 
American can generally produce cheaper implements and 
tools of acertain kind by using iron castings very liberally 
where English toolmakers make use of wrought iron, and by 
adopting, as far as possible, the same patterns for a practically 
unlimited supply, so that no difficulty is found in replacing 
any parts that may get damaged or lost. 


THE computation of average freight rates on the lakes 
the past season, as made by the Marine Review, shows 
that the average wild rate on ore from the head of Lake 
Superior was 77 cents a ton to Lake Erie ports, as against 
$1.15 in 1892; from Marquette, 71 cents, against 98 
cents ; from Escanaba, 56 cents against 74 cents. Con- 
tract rates averaged $1, $1 and 85 cents respectively, from 
the ports named, as compared with $1.25, $1.15 and $1 
respectively in the season of 1892. An important fact is 
to be noted, in connection with these rates, however. 
The wild rate is the average of daily charters through the 
season, and is secured by taking the sum of the estab- 
lished rates, day by day, and dividing the total by the 
number of days. The average freight paid on the tonnage 
actually moved is a different thing. The Marine Review 
finds, on collecting the data from shippers, that the 
average freight paid on ore, contract and wild, moved 
from the head of Lake Superior, was 94 1 cents, or 17 
cents more than the average wild rate. 





A PROTEST against free iron ore is being numerously 
signed in the Lake Superior region and by all the interests 
in any way connected with iron mining. The campaign 
will be pushed with all vigor, and with the recently devel- 
oped sentiment in the Senate in opposition to the Wilson 
bill, and the protests which members of the House are 
hearing from their constituents in their holiday visits at 
home, there is a growing probability of the passage of 
amendments that will at least reduce the power of the bill 
for harm. 





Death of Chauncey H. Andrews. 

A foremost figure was removed from the industrial life of 
the Mahoning Valley in the death, on Christmas day, of 
Chauncey H. Andrews, at his home in Youngstown. He was 
70 years of age and his life was one of the intensest activity. 
Coal mining, iron manufacture and railroad building all en- 
gaged his wonderful energies, and in all he won marked suc- 
cess. The development of coal deposits north of Youngstown 
was his first important work, and in connection with these he 
had an interest in the Mahoning Coal Railroad Co. The 
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Thorn Hill mine, the Burnett, the Oak Hill, Coal Run and 
other mines, whose output has amounted to several million 
tons, were largely controlled by him and W. J. Hitchcock, the 
firm being Andrews & Hitchcock, which was merged in the 
Andrews & Hitchcock Co. the past year. With his brother he 
erected two blast furnaces and a rolling mill at Haselton, 
which are still in operation, having been greatly enlarged by 
the Andrews Bros. Co. He had at one time, also, ar interest 
in the Westerman Iron Co., at Sharon, Pa. Mr. Andrews’ first 
railroad contract was the building of 35 miles of the Niles and 
New Lisbon road for the Erie Railway in 1869. The speed 
with which the work was done was the wonder of veteran con- 
tractors, all of whom predicted that it could never be com- 
pleted in the time called for by the bond. With the late 
William McCreery, of Pittsburg, Mr. Andrews projected the 
Pittsburg & Lake Erie Railroad, induced capitalists to invest 
in it, and had the satisfaction of living to see what is consider- 
ed the most valuable short line in the United States, in opera- 
tion. Later he organized the Pittsburg, Cleveland & Toledo 
Railroad, from New Castle Junction to Akron, and personally 
supervised its construction. With William McCreery he built 
the Montour Railroad, furnishing an outlet for the mines of 
the Imperial Coal Co., in which he had a large interest. 


The Carnegie Steel Co.’s New Schedule. 


The new sceedule of wages for the Homestead, Beaver Falls 
and Upper and Lower Union Pittsburg mills of the Carnegie 
Steel Co. has been announced to the men and will go into 
effect with the new year. A considerable reduction in tonnage 
rates—how much the firm does not make public—is involved in 
the new scale, yet it is probably true that if business enough 
can be secured to keep the machinery going, the men will 
make more than the employes in most other mills. The cuts, 
said to range from 20 to 50 per cent. are deepest in the case of 
high-priced men. At none of the mills are the wages of com- 
mon labor put below 12 cents an hour. In the 119 inch mill, it 
is reported that the rollers, who received $12.25 per 100 tons 
will be paid $6.85; and in the 32 inch mill heaters are reduced 
from $3.74 to $2.50. In the former, one turn is abolished 
and there will be two turns of 12 hours each. 





THE Mahoning Rolling Mill Co., with headquarters in Phila- 
delphia, and mills at Danville, Montour county, Pa., went into 
the hands of receivers, Dec. 26. The liabilities are $340,000 
and the assets $332,000. Abraham S. Patterson, the president, 
said that the receivership was due to the financial stringency, 
crippled trade, and as Mr. Patterson said with sarcasm, “ Cleve- 
land for President and the Wilson tariff bill.””. The plant con- 
sists of ten double puddling furnaces, six heating furnaces, and 
three trains of rolls, having a capacity of 300 tons of skelp iron 
per week. The officers of the company are Abraham §. Patter- 
son, president; William C. Frick, secretary and treasurer; A. 
S. Patterson, Joseph Storm Patterson, Justice Fox, Jr., of 
Philadelphia; Charles lL. Bailey, of Harrisburgh, and Isaac, 
Grier, of Danville, directors. The works at Danville employ 
800 hands and were running on full time until a week ago. 
All the hands have been discharged except a few in the foundry 
and machine shop. 


Gro. H. ANDERSON & Co., fire brick manufacturers, of Pitts- 
burgh, during the past summer and autumn have furnished 
new and complete génerators and superheaters to a number of 
gas companies for, producing illuminating gas out of water 
and oil. Two complete furnaces were made for the Richmond, 
Va., Gas Co., and one each for Salem, O.; Wilkesbarre, Pa. ; 
Middletown, N. Y.; Canton, O., with others under contract. 
The old way of making gas is rapidly giving way to the newer 
and more approved methods, producing better gas, and at less 
cost. 





The Hubbard, O., rolling mill is to be leased from the 
Mahoning Valley Iron Co. and run on the co-operative plan by 
Wm. F. Bonnell and a number of iron workers. The men 
agree to work six weeks without drawing pay and then to 
take 50 per-cent and leave the balance for go days. The Hub- 
bard bank is to advance $6,000 to buy stock, and merchants 
will receive orders on the company fer merchandise. The 
Hubbard Co-operative Iron Co, will be incorporated and Wm, 
F. Bonnell will be manager, 

















December 28, 1893. | 


THE IRON TRADE REVIEW. 7 














AMONG THE IRON MINES. 





{ The number of men employed in the mines in and about 
Ishpeming, Mich., has been ascertained by the Marquette 
Mining Journal, which puts the total at about 1,600. The 
Lake Superior Iron Co. is working 593 of this number, alout 
60 of whom are employed at the company’s Section 21 mine, 
Winthrop location. During the past 10 days, this company has 
increased its force from 563 to the number mentioned above. 
The Cleveland-Cliffs Co. is working 150 at the Salisbury, 70 at 
the Hard Ore, 45 at the Lake Shaft, and 20 at the Cleveland 
Hematite. At the Salisbury, they have been working only 
one shift since the cave-in occurred, near the engine house, 
two months ago. For several months prior to that, about 250 
men were working there. At the Lake Angeline there are 400, 
the force having been reduced a little when the old mine closed 
down, a few weeks ago. The Winthrop is working 350, a few 
less than were employed there during the fall, a number of the 
surface hands having been laid off when winter set in. 

John T. Jones, of the Biwabik, agrees with the statement 
made in these columns, several months ago, that the amount 
of Mesabi ore marketed next year will depend largely upon the 
amount furnace managers find they can use advantageously in 
their mixture. Sixty per cent. is the maximum percentage 
under present practice. . 

No material change is noticeable at the Aragon. About 240 
men are employed. Owing to the fact that the pumps in the 
new water shaft had become pretty well worn from pumping 
so much sand, the work of sinking was temporarily suspended, 
last week, and the men moved to the mine proper. As soon as 
necessary repairs have been made, sinking will be resumed. 
There remains about nine feet more to sink.—[Norway 
Current. 

James Corrigan, of Corrigan, Ives & Co., commenting on the 
position of Maj. Baldwin, of the Duluth district, on the free 
iron ore proposition, says: ‘Maj. Baldwin states that it is 
better to have #1 per ton profit on 3,000,000 tons than $1.25 on 
1,000,000 tons. This may be all true, but even with the duty 
on foreign ores, there has been no time in the last 12 months 
when anything like $1 per ton profit could be made on Mesabi 
ore, and if the duty is taken off and reduces the price 75 cents, 
there will be no profit whatever on Mesabi ore, even though 
they cay mine a little cheaper than other ranges. There will 
not be 3,000,000 tons of Mesabi ore required to fill the market 
if the foreign ores come in free of duty. I think Maj. Baldwin 
does not take into account that the Mesabi range is a long way 
from the point of manufacture and consumption of iron, and 
that in competition with free ore the 25 cents per ton may look 
to be quite a profit, leaving the dollar feature of it out of the 
question.” 

The Norway Current points out the improbability of the 
newspaper report of an offer of $800,000 for half the fee of the 
Pewabic mines, growing out of the Carnegie Steel Co.’s recent 
negotiation for the Pewabic’s output next year: ‘In the first 
place, Mr. Hyde only owns a half interest in the fee, the 
Pewabic Co. owning the remainder, and the question is, will 
the present condition of the iron trade or of the Pewabic mine 
warrant the paying of $800,000 for a half of the fee? The 
interest on that amount at 6 per cent. would be $48,000 per 
year. Will the Pewabic produce enough ore to return a 
royalty of $96,000 a year, and if so, how long; and where is the 
principal to be earned? ” 





Establishing lron Manufacture in Chile. 


A synopsis of the prospectus of a company for the manu- 
facture of iron and steel in Chile, based upon the concession 
granted by the Chilean Congress to Charles E. Lister, has 
been received by the Bureau of the American Republics. Mr. 
Lister is granted, for three years, free, all the scrap iron and 
steel belonging to the State, and pieces of rail not exceeding 
60 centimeters in length, the three years to count from the 
time the works may be in running order. At the conclusion 
of this period, the owners of the concession will be entitled, 
during a further period of 15 years, to the same materials, 
subject to the payment of a nominal price of 7s. 6d. per ton. 
They will also be entitled, during 10 years, to import, duty 
free, sulphuric acid, muriatic acid, borate of soda, sal am- 
moniac, and metallic antimony to a total value of $15,000 per 











annum, and the sole and free use of 100 meters of sea frontage 
in the Bay of Talcahuano for 25 years. It is proposed to erect 
the works at Talcahuano, in close proximity to the bay, and 
the sea frontage granted will be used for wharves and ware- 
houses. Mr. Lister estimates that 10,000 tons may be pro- 
duced from the scrap iron available in Chile. The capital of 
the company is $1,000,000. Heretofore the scrap iron of Chile 
has been sold at a very low figure and exported. It is hoped 
that the company will lead to the development and extension 
of iron mannfacture in Chile, and that ultimately it will be to 
the company’s interest to produce iron from the ore. 





Chicago Trade Notes. 


Mr. H. A. Keith, for the past fifteen years with the Chicago 
Foundry Co., has recently connected himseif with the East 
Chicago Foundry Co., and will in the future devote his ener- 
gies to their business. The officers of the East Chicago 
Foundry Co. at present are: L. Laflin, president; John P. 
Laflin, secretary and treasurer, and H. A. Keith, manager. 
The works of the company are in East Chicago, Ind., and the 
general office 716 The Rookery, Chicago. The business of the 
company is the manufacture of sand rolls, ingots, molds and 
heavy castings of all descriptions. A specialty is made of 
heavy rolling mill work. 

Mr. J. W. Duntley, sales agent for the National Machinery 
Co., of Tiffin, O., with office at 1518 Monadnock Block, Chicago, 
has recently sold the entire blacksmith shop equipment of 
tools for a new car plant at Lenoir, Tenn. 

The Pratt & Whitney Co., of Hartford, Conn., have recently 
enlarged their Chicago quarters at 96 to 104 W. Washington 
St., until they occupy twice the floor space they had formerly. 
The Chicago agent of the Pratt & Whitney Co. is the 
Chicago Screw Co, and the sale of their tools is under the 
immediate charge of Mr. G. L. Holt. 

The Sargent Co., of Chicago, manufacturers of brake shoes 
and steel castings, have recently re-opened their city office in 
room 519 of the Phenix building. They report business in 
brake shoes very good, and are in consequence running their 
iron foundry on full time. They expect to get their steel 
casting plant, whichis now idle, started up within the next 
two or three months. 


Personal. 


We note with regret the death of Col. L. C. Boone, at Salem, 
O., Dec, 20. Col. Beone had been abroad within the year, 
making a stay in France in the hope of benefiting his health. 
He was secretary and treasurer of the Buckeye Engine Co., of 
which he was one of the founders, and his sagacity and enter- 
prise have contributed much to the success of that well known 
company. Col. Boone was also connected with other Salem 
industries, and his taking off will be sincerely regretted. 

The Prentiss Tool & Supply Co., 59 S. Canal st., Chicago, 
have engaged the services of Mr. Allen Ransom, formerly with 
the Lodge & Davis Machine Tool Co., to take charge of their 
city business. Mr, Ransom is well known in Chicago, having 
been connected with the machinery trade there for several 
years, and in him the Prentiss Tool & Supply Co. have made a 
valuable addition to their force of salesmen. 

Mr. Ll. B. Whitney has severed his connection with the firm 
of A. Whitney & Sons, of Philadelphia, and formed a partner- 
ship with Mr. DeWitt W. Smith. The new firm will represent 
several manufacturers of machinery. 

Mr. J. K. Bole has resigned the position of general manager 
of the Otis Steel Co., of Cleveland, to devote his time to other 
interests. Mr. Bole is one of the receivers of the Valley 
Railway. 





THE J. H. & D. Lake Co., Massillon, O., reports business 
gradually on the increase again and every indication for fair 
business after Jan. 1. The company shipped recently friction 
clutch pulleys to Tacoma, Wash. ; four friction clutch pulleys 
to Santiago de Cuba; 20 to Cleveland, O., and to numerous 
other points throughout the United States. 





THE Newberry charcoal furnace, at Newberry, Mich., will go 
in blast about Jan. 1. The furnace company takes this step 
largely for the purpose of giving work to their men at a time 
when their need is most urgent. 
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LAUGHLIN WATER TUBE BOILER. 





The accompanying illustrations show a new type of water 
tube boiler, recently patented, which has given most satis- 
factory practical results. Fig. 1 shows the entire boiler; the 
second illustration indicates the manner in which the tube 
sheets are inclined to receive the tubes at right angles. The 
boiler was designed by a large user of steam power, to meet 
the demands of the times, for an economical steam generator, 
combining strength, durability, accessibility and efficient 
capacity. As shown, it consists of two short cylindrical ends 
of large diameter, connected by a system of straight interlock- 
ing inclined tubes. The flat surfaces of ends are made to 
resist any desired pressure by stay bolts, proportioned in num- 
ber and size to the duty required. By means of strong dia- 
phrams placed in the end spaces, the circulation is directed 
and controlled, so as to prevent opposing currents, and assist, 
rather than interfere, with natural laws. Ample provision is 
made for a free return of the water after passing up through 
the tubes, the return spaces being largely in excess of the 
combined area of the uptake tubes. 

This provision secures dry steam, and prevents priming even 
when the fires are forced the hardest. The circulation is very 
rapid, and in practice exerts a cleansing effect on the tubes, 














the latter fired by blast furnace gases. In both cases their 
performance has been entirely satisfactory in every way. 

Further information may be obtained by addressing the 
inventor, Henry A. Laughlin, of Pittsburg. 





Getting Down to 90-Cent Coke. 

“Coke production and output remained about stationary last 
week, says the Connellsville Courier, production being 80,000 
tons and output nearly 4,800 cars, indicating the shipment of 
a little stock coke and showing that the firing up of idle ovens 
has been in response to the legitimate demands of trade. This 
week about 500 more idle ovens will be added to the active 
list. The price of coke continues downward under the influ- 
ence of continued cutting in the wild scramble for orders. 
We hear of sales now below the dollar mark, and our predic- 
tion of 90-cent coke, made a couple of months ago, appears to 
be on the eve of confirmation. As prices go down, wages fol- 
low suit. The situation contains no consolation for any inter- 
est directly or remotely connected with the trade save only 
the consumer. The circular prices of coke areas follows: 
Furnace coke, $1.35; foundry coke, $1.65 ; crushed coke $1.75; 
all per ton of 2,000 pounds on board cars at ovens. Crushed 
coke sells up to the quotation, but both foundry and furnace 
coke are cut all the way from 15 to 30’ percent. We hear this 














LAUGHLIN WATER 


the scale forming impurity in the water cannot find a resting 
place in the rapid flow of the uptakes, but is precipitated in the 
slower current of the return spaces, and falls to the bottom, 
from which it is discharged through the blow-off valves. 

The steam space is above the water line immediately over the 
opening of the top row of tubes. The arrangement is simple 
and compact. In front of each row of tubes, an oblong open- 
ing in outside heads affords access for inspection or repairs, 
these openings are closed by suitable hand hole plates, form- 
ing a tight and secure joint, yet easily and quickly removed 
when required. 

The grates occupy the space below the tubes between the 
end cylinders. When convenient to do so, the firing is done 
from the side, but can be done from oneor bothends. Owing 
to its rapid circulation, this boiler permits the use of small 
tubes, without risk of obstruction, thereby very largely in- 
creasing the proportion of heating surface to grate. This 
increased efficiency is desirable everywhere, but especially so 
for marine use, where decreased weight and increased capacity 
of boiler are important factors in the problem of economy and 
speed. 

A plant of 450 H. P. of these boilers has been iu use for 
nearly a year, and a larger plant of 750 H. P. since April last, 





TUBE BOILER. 


week of one small order going at 95 cents. There is a disposi- 
tion on the part of most operators, however, to call a halt at 
the dollar mark. 





THE specifications of the New York, Lake Erie & Western 
have recently been altered to permit the use of soft steel with- 
out reaming, instead of iron, provided equal sections are used 
and the physical tests show the following results: Ultimate 
strength, 54,000 to 62,000 lbs. per sq. in.; elastic limit not less 
than 30,000 lbs. per sq. in., and a minimum elongation of 20 
per cent, in eight in.; also the usual bending test, 180 degrees, 
before and after heating to a light yellow and quenching in 
cold water to a curve whose inner radius is equal to the thick- 
ness of the specimen, without sign of fracture. However, 
medium steel is still required for eye bars and pins. 


AT Portland, Ind., the largest gas well ever drilled in that 
section has been completed. A test proved it good for6,000,000 
cubic feet daily. 





J. T. Witty, 1606 N. Collins st., Joliet, Ill., is in the market 
for a second-hand engine and boiler of 4% to1h. p., in good 
condition. 
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The holiday number of Our Little Ones, published by the 
Russell Publishing Co., Boston, is brimful of seasonable and 
engaging stories and illustrations for little people. It is one 
of the best juveniles extant. 

A very creditable holiday and industrial number of the 
Duluth Lvening Herald comes to us—24 pages of specially 
prepared matter printed on pink paper. With manufactured 
products totaling a value of $13,000,000 in the year, nearly 
7,000 people given employment and $3,000,000 paid out in 
wages, as the Hera/a’s figures represent, the position of 
Duluth is one of exceptional present prosperity and of abund- 
ant promise. 

Outing for January, the holiday number, is beautifully illus- 
trated and presents a pleasant store of seasonable reading. 
Prominent features of the number are: ‘Ivan of the Mask,” 
by Ella Loraine Dorsey ; “ Following Dickens with a Camera,” 
by H. H. Ragan; “ A Christmas Fox-hunt in Old Virginia,” by 
Alex. Hunter; ‘ Nomads of the North,” by C. J. Cutcliffe Hyne, 
and “In the Land of Josephine,” by Walter L. Beasley. 

“Chain Belting” is the theme of type and illustration, in 
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acquaint themselves with the most approved method of hand- 
ling material of any description, in bulk or package. 

The January Lippincoi?’s has “ The Colonel,” by Harry Wil- 
lard French, for its complete novel. Gilbert Parker furnishes 
the opening chapers of a serial story “The Trespasser,” which 
will run through six numbers of the magazine. There area 
number of excellent short stories, and the poetry is of unusual 
merit. 

From the J. D. Smith Foundry Supply Co., of Cincinnati 
we have received supplementary catalogue No. 16, which calls 
particular attention in its 52 illustrations to Monk’s molders 
solid steel tools. These include a number of late shapes and 
sizes of handy tools. 

In Electric Power for December there are two excellent 
articles by qualified experts, on the “ First Three Phase Trans- 
mission Plant,” and “ Electrical Haulage in the Brock Coal 
Mine,” both well illustrated, and two shorter ones on “The 
Trolley Canal Boat” and “ Electrical Cranes” also illustrated. 





THE Bureau of the American Republics has received infor- 
mation that the newly organized Mexican National Steel Co., 
with a capital of $3,000,000, is now in possession of the large 
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the latest special catalogue of the Jeffrey Manufacturing Cv., 
of Columbus, O. The claim to the manufacture of the largest 
line made by any concern in the world, is optically reinforced 
in this catalogue by page after page of links of varying pat- 
terns and sizes. The Jeffrey detachable chain links are shown 
in full size, together with their various attachments. The 
Jeffrey roller carrier chain, which is made up with or without 
attachments, is of best malleable iron, with malleable iron and 
steel pins. The working strains of the roller chain links are 
indicated in every instance, and these links also are shown in 
The Jeffrey steel roller chain, with thimbles, is 
The steel 


full size. 
especially recommended for driving purposes. 
chains are made to work on standard sprocket wheels to re- 
place malleable chains. Illustrations are given in the conclud- 
ing pages of the catalogue, of the Jeffrey bucket elevators, 
traction wheels for elevators handling ores, broken stone, etc. 
The manufacturers solicit the inquiries of firms desiring to 
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iron and steel plants and deposits formerly controlled by the 
Durango Iron Mountain Co. It is expected that Richard 
Honey will be chosen president. The object of the company 
is to operate not only the mining of the great deposit of ore at 
Durango, but to put in working order various manufacturing 
establishments already built at different points in Mexico. A 
representative of the Durango company is said to have ex- 
pressed a willingness that the import duty on iron and iron 
ores be materially lowered if the Mexican Government will 
then observe standard rate of duties and treat all alike. The 
Durango home plant is said now to represent an expenditure 
of $600,000. 


IN the 10 days ending Dec. 20, there were put in the yards of 
the American Pig Iron Storage Warrant Co., 8,700 tons; with- 
drawn in the same time, 1,800 tons. Net stock in yard, Dec 
20, was 83,800 tons. 
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GLASS OIL CUP FOR ENGINE BEARINGS. 





The illustration on this page represents Lunkenheimer’s 
“Crown” index sight-feed glass oil cup, for dynamos and 
engine bearings. This cup is provided with an index device 
for regulating the flow of oil, and an indicator arm turning on 
the lid to mark the notch giving the desired feed. The feed 
can be instantly turned off and on again at will, by replacing 
the index lever in the notch of the indicator arm. When the 
index arm is closed the lever can be left to stand up out of the 
notch, thus acting as an indicator to show from a distance that 
the feed is shut off. 

It is often the case where a number of cups require different 
feeds, especially before starting the engine, that an extra 
amount.of oil is wanted. This can easily be secured with the 
“Crown ” without losing the original feed, by moving the in- 
dicator arm a few notches to the right, and when the establish- 
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ed feed is again required, it is only necessary to replace the 
arm in the index slide, which marks the established feed. 

These cups are all made of cast brass, handsomely finished, 
and are heavy and durable. The oil will not leak out between 
the brass and the glass parts as is the case with ordinary spun 
brass cups. Wherever they have been put in use, the “Crown” 
cups are giving the best satisfaction. They are made in eight 
sizes, holding all the way from 5 ounce to 18 ounces of oil. 

Besides the “Crown,” seven other styles are made by the 
same company, for various purposes; all of them are fully de- 
scribed and illustrated in their catalogue, which will be mailed 
to any address on request. These goods are manufactured by 
the Lunkenheimer Co., of Cincinnati, whose specialties are 
all well known to power users. 


THE tin plate workers of Neath, Wales, have accepted their 
employers’ ultimatum of a to per cent. reduction of wages. 
Their action is considered important, as it is expected to lead 
to a change in the standard of wages fixed in 1874. 





THE talked-of reduction to $4 for puddling in the Mahoning 
Valley cannot take place for three months in any event. 





MACHINE SHOP 
eS FOUNDRY. 





WESTERN FOUNDRYMEN’S ASSOCIATION. 





The regular monthly meeting of the Western Foundrymen’s 
Association was held Wednesday evening, Dec. 20th, 1893, in 
Rooms 702-3, Temple Court, Chicago, President G. W. Sargent 
in the chair. The meeting was one of the best in attendance 
and in interest that the association has yet held. The minutes 
of the previous meeting were read and approved. 

The following amendment to Article 8 of the by-laws was 
presented and adopted: “Article VIII. All proposals for 
membership shall be made in open meeting by any member. 
The application, with the endorsement of the member making 
the proposition, shall be voted upon by the members present, 
a majority electing.” 

The following letter from Thomas D. West, of Sharpsville, 
Pa.,in regard to his paper on “Center Blast Tuyeres,” was read 
by Secretary Gardner : 

To the Officers and Members of the Western Foundrymen’s 
Association, in session December 20th, 1893, Chicago, Lil. : 
GENTLEMEN :—Since the publication of my paper on “Center 

Blast Tuyeres,’” which I read before your association, Octo- 

ber 18th, 1893, it has come to light that one Mr. B. H. Hibbler 

received patent papers for a center blast, August 13th, 1867, the 
number of his patent being 67,651, a copy of which is here 
presented for your investigation. 

This matter, coming up as it did, might lead some to think I 
had stolen an idea and imposed upon the confidence of this 
association in presenting my paper. I can conscientiously say 
I knew nothing of such a patent being in existence, and 
thought the idea original with myself and Mr. Widdowson of 
Mankato, Minn. 

I send you a certificate from a patent attorney, showing I 
had good grounds for thinking my ideas original, and will 
now say, after seeing Mr. Hibbler’s patent claim, that had I 
followed my attorney’s advice, I feel I could have secured a 
patent had I desired to do so; and, while we must concede to 
Mr. Hibbler the credit of first conceiving the idea of a “center 
blast,” I feel there is credit due myself for having presented a 
device that is practical for every-day use. 

As regards the practicability of Mr. Hibbler’s device, I leave 
in your hands to decide; but before doing so, I would be 
pleased to have you read and digest the article which I have 
on this subject in November and December issues of the 
Foundry. : 

I hope you will give this matter your careful attention, and 
can find by the evidence I present for your investigation that, 
in presenting my paper before your association, I did so in 
good faith, believing Mr. Widdowson and myself original with 
the center blast idea, and in no wise desirous of detracting 
credit from any one, the sole aim being to benefit the associa- 
tion and its profession. 

Yours truly, 
THOs. D. WEsT. 

The members expressed themselves fully satisfied of Mr. 
West’s straightforwardness in the matter, and no formal 
action was taken. 

The paper of the evening, by Hon. E. A. Wheeler, of Sharon, 


Pa., was then read by the secretary, as follows: 
Furnace vs. Foundry Practice. 


Pig iron contains about 94 per cent. of pure iron; the other 
6 per cent. is chiefly composed of carbon, silicon, manganese, 
phosphorus and sulphur, and upon the proportion of these 
elements depends the quality of the iron. Through the aid of 
chemistry we have learned in what proportion these ingre- 
dients should be contained in the pig iron in order to make 
the best iron, steel, or castings. Carbon and silicon are indis- 
pensable elements, but phosphorus and sulphur are rank 
poison, and should be eliminated as much as possible. The 
furnace operator knows how hard it is to make iron containing 
the right proportion of carbon and silicon. Although the 
ores, coke, and limestone are carefully weighed into the fur- 
nace, the hot blast is held at the sgme temperature, and all the 
conditions are the same as near as possible, yet we seldom get 
two casts alike, as the following report of one day’s work of 
six casts, at our furnace, will show: 


Silicon. Sulphur. 
NN I lial) sicceacsin end MaMa eine tne soubespebbiewen nieces 2.28 .013 
eg ER ERY BPRS ERNE aE Sar cect eine eC 2.43 .009 
EE) on econ Napa hand niarceteeiddcininitnadeKadensibhcens 2.40 .O10 
NS a el a as ack ocak mas adaberieonsnaekese 2.00 .020 
Payee UE Trae it TES Ne Se eae a ae ee 1.94 .035 
teal loca tigen tak sesbiA Nits Sleds Ueei ad eond soversedcundvensees 2.04 024 


You will see from the above analyses the constant change 
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that is going on in the furnace, and, although the iron was 
No. I in grade, and no difference could be noticed in the 
fracture, yet it would work very different in foundry castings. 
This explains why furnacemen sometimes get letters from 
their customers which read about as follows: 

“ The last car of iron you sent us is not good; can’t use it; 
plates crack, and the castings are too hard to work in lathe, 
and it spoiled our last heat.” 

Now, a little knowledge of chemistry would have saved all 
this trouble. The last car was too high in carbon and too low 
in silicon. Had the foundryman said in his order, “ Ship me 
one car of iron, same as last, silicon 2 or 3 per cent.,” as the 
case may be, he would have had the same castings as before, 
with the same mixture, and no uncertainty about it. Or had 
he known that the iron was low in silicon, and added a little 
high-silicon pig iron, he would still have been all right. The 
fact is that silicon plays so important a part in regulating the 
carbon in iron that no well regulated foundryman can afford to 
use iron without knowing how much silicon it contains; and 
with that knowledge he can always have the kind of iron he 
wants in his castings. Too much silicon makes iron weak, 
and too little makes the iron hard. Good castings for machine 
work should contain froin 2 to 2% per cent. of silicon; stove 
plate, 2% to 3 percent. Ifthe foundryman will keep on hand 
a stock of silvery grey iron, running 5 per cent. in silicon, and 
knows what his strong irons run in silicon, as he always should 
know when he buys his iron, he can easily make a correct mix- 
ture in the office and not depend upon his wizard mixture for 
the quality of his iron. Every foundryman should keep his 
own chemist, or buy his iron on analysis and demand a 
chemist’s card with each car. If this rule is observed, Nos. 2 
and 3 and even grey forge can be used and very much cheapen 
the stock and make equally good castings. The puddling fur- 
nace must go, as soft steel is rapidly taking the place of iron, 
and then the white and mottled iron will have to be melted 
over in the blast furnace. Forge irons wil) have to be used in 
the foundry, and there will be no trouble in doing so, provided 
you have the correct analyses of the iron, and use the right 
amount of silicon in each charge in the cupola. 

The quality of the iron in the blast furnace is governed by 
the temperature ; if the furnace is hot the silicon runs up and 
the sulphur down; if the furnace is cold the silicon runs down 
and the sulphur takes its place and we get No. 3, or maybe white 
and mottled iron. I would think a hot or cold cupola would 
have the same effect on the iron. If the cupola is hot the iron 
will take up carbon and silicon from the coke and the castings 
will be soft and good; but if the cupola is cold the iron will 
take up sulphur and the castings will be hard and poor. 

There are so many contingencies connected with the opera- 
tion of the cupola that it is hardly safe to make any sugges- 
tions without knowing all the conditions. The first question 
is the quality of the coke. If the coke is poor and full of 
sulphur you cannot get good castings. A great deal depends 
upon the blast, whether soft or strong. My impression is that 
most foundrymen use too strong a blast and melt the iron at 
too high a zone. A soft blast will take a little longer to take 
off a heat, but there will be great economy in coke and less 
oxydizing anda better quality of iron when melted. It is 
very important to use the right per cent. of lime for flux, as it 
purifies the iron and covers it with slag and keeps it hot 
and prevents oxydizing. Forty years ago the writer was 
engaged in the foundry business making stoves, and although 
all other branches of the iron and steel business have been 
revolutionized, the foundry business seems to plod along in 
the same old rut, and is governed by the rule of cut and try, 
and I cannot see that there has been any improvement. Iron 
is still sold by the fracture and graded Nos. 1, 2 and 3 and 
silvery grey for a softener. 

The foundryman should know how much silicon and sulphur 
each number contains. I notice your association is talking of 
one chemist to do the werk for all the foundries. That plan 
will not work, as most of the foundries do not order iron until 
they want to use it, and often say in the order to ship quick 
and send tracer to hurry it along. How could they wait to 
send drillings, perhaps hundreds of miles, and then wait their 
turn for the analyses? That is too slow even for the average 
foundryman. All pig iron for making steel, either Bessemer 
or open hearth, is sold on analysis, and why should not 
foundries adopt the same rule? For years we have analyzed 
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every cast at our furnace for silicon and sulphur, and once a 
day for phosphorus. Each cast is piled by itself and the date 
and number of the cast is marked thereon, and by referring to 
our chemist’s book we know just what it is and wouid be glad 
to send anyone buying iron the correct analysis with each car 
we ship. A prominent steel man once said to the writer: “I 
don’t care what your iron is made of so it has the correct 
analysis. I don’t care if you make it from all mill cinder.” 
He knew very well that the analysis would not be correct if 
made from cinder, and so with the foundry; you can depend 
upon the iron if the analysis is correct. 

The writer when in England a few years ago was shown 
through a large foundry and saw an attachment to an ordinary 
cupola which seemed to bea good arrangement and was new 
to him. It consisted of a square brick bosh inclosed in cast 
plates to bind it, with an arch roof over the top and high 
enough to take in the tap hole or trough from the cupola, and 
was large enough to hold the entire heat that was wanted. 
The bosh had a hole through the arch tap near the front and a 
gas flue about 8” in diameter leading from it into the cupola, say 
half way up the side, tocarry off the gases. The operation was 
as follows: When the cupola was fitted up the bottom was so 
arranged that the iron and slag as it melted all ran to the tap 
hole, and as it was left open and quite large, of course it went 
into the bosh which had been well dried out and heated up 
before the blast was put on, and the blast would pour a large 
stream of burning gas into the bosh with the iron and slag 
and keep the iron hot. The practice was to melt the entire 
heat before commencing to tap out of the bosh for use. I was 
told by the foreman that this was a great improvement over 
the old way. First the iron was homogenous and the quality 
was improved, and as the iron was covered with slag it would 
keep hot enough for use for at least two hours, and then when 
you commence casting there was no delay wanting for iron, as 
the melting was all done before the moulders quit work. 
There was one cramp in the arch top such as is used on the 
neck of a puddiing furnace that could be lifted off to get in to 
repair or start a fire to dry out and heat it up. The whole 
thing was so simple and inexpensive that I think anyone could 
build such an attachment to his cupola from the description I 
have given, and if I were in the foundry business I should 
certainly try it. I inquired of the foreman if such an arrange- 
ment was common and he said not; that it was a trade secret, 
and other foundrymen were not allowed to go through their 
works. 

It is awell known fact that every time you melt iron ina 
cupola you deteriorate its grade and you have to use new high 
silicon iron when melting again to replace the silicon burned 
out in melting. Ina blast furnace it is just the reverse. We 
can take white and mottled iron or old burned hot blast pipes 
and grate bars and melt them over and the whole thing will 
come out good grey iron if the furnace is working well, and it 
melts well and seems to improve the working of the furnace. 
If fed in the furnace at the rate of 5 or 10 per cent. of the stock 
used it will not require any more fuel than if it was not used, 
I don’t see why a cupola could not be constructed, something 
after the lines of a blast furnace, that would convert old hard 
scrap into good, soft, merchantable iron. The cupola would 
have to be, perhaps 15 feet high, and have a closed top so as to 
conduct the waste gases down into a small hot blast, and if the 
blast can be heated up to 900 degrees it will do the-work. A 
little lean ore high in silicon might be requited with the lime 
to make sufficient slag. I think it woula pay some firm that 
has plenty of means to experiment in this line. 


SUPPLEMENTAL HINTS FOR FOUNDRYMEN, 


Always melt your iron hot and draw it off about as fast as 
melted and cool in ladle, otherwise you burn out the silicon. 
Don’t try to save coke at the expense of the quality of youriron. 

Always get the correct analyses for silicon with each car of 
iron you buy. Get the card of the chemist that made the 
analysis, with his signature, to be sure that the analysis is 
correct. 

Silicon governs the quality of the iron in all cases, unless 
the iron contains over 1 per cent. of manganese. Manganese 
makes the iron hard. 

The price of all foundry iron should be governed by the per 
cent, of silicon that it contains. The higher the silicon the 
more valuable the iron, because the more scrap it will carry. 











12 THE [RON TRADE REVIEW. 


they will take the common scrap about their foundries and 
mix enough high silicon pig with it to make the castings con- 
tain 14 to 1% per cent. silicon, they will find that they have a 
very strong casting. 

Stove plate should contain 2% to 3 per cent. of silicon. 

Machine castings, to work soft, should contain 114 to 2 per 
cent. of silicon. 

Machine castings hard and strong to stand wear and friction 
should contain 14% to 1% per cent. of silicon. 

Castings containing 1 per cent. of silicon or under, work 
hard and flinty under the tool, and are only fit for plow cast- 
ings or chilling purposes. 

Add % of 1 per cent. more silicon in your mixture than you 
want in the castings for loss in melting. 

If your iron is too high in combined carbon, and too hard, 
add more silicon. 

If your iron is very grey and soft, and high in graphitic car- 
bon, and runs sluggish, add silicon. 

If your iron is too soft and weak for your purpose, reduce 
the silicon. 





Mr. W. D. Sargent, Chicago: How about the next to the last 
hint? It seems to me that it contradicts the one preceding it. 
He prescribes the same remedy for exactly opposite con- 
ditions. 

Mr. H. L. Hollis, Chicago: I do not think I agree entirely 
with the amount of silicon which he prescribes for the different 
kinds of working. 

Mr. Sargent: There is the question of obtaining the 
analyses. Is it very difficult to obtain the analyses signed by a 
chemist? 

Mr. Hollis: I think most furnaces have each cast analyzed. 
It is easily done. The Illinois Steel Co. grade every car in that 
way. I think a great many furnaces do it. 

Mr. C. A. Sercomb, of Milwaukee: I think every furnace 
company will furnish an analysis. 

Mr. Hollis: The value of grading depends upon the furnace 
piling each cast separately at atime. Unless it is done in that 
way, the analyses would be of little value. 

Mr. Sargent: What will be the variation between the grades 
of iron as to the silicon ? 

Mr. Hollis: Sometimes there will not be any. The grade 
of the iron in a general way shows the silicon contained. 

Mr. Sargent: It would not then be possible to follow out 
Mr. Wheeler's idea, and grade iron by the silicon ? 

Mr. Hollis: The grade of the iron does not mean necessarily 
the silicon contained in it. 

Mr. Sargent: That might be changed ? 

Mr. Hollis: Yes. 

Mr. Sargent: Then it would not be advisable to select by 
the fracture? 

Mr. Hollis: No. 

Mr. Sargent: How would you grade it? By the silicon ? 

Mr. Hollis: You can as well grade by silicon, and give it a 
number. 

Mr. Sargent: It seems to me it would not be as satisfactory 
a plan as the present ofie. 

Mr. Wm. Moore, of Joliet: The steel furnaces grade their 
iron according to analysis rather than fracture. It has been 
my experience that we have had No. 3 iron show higher sili- 
con than some irén that we would grade No.2. It seems to 
me, in looking over the paper, that the author places a little 
undue stress upon the silicon, and ignores somewhat the fact 
of sulphur, which is certainly as important a factor in the 
fracture, and also in affecting the working of the iron melting, 
and afterwards—the character of it right through. 

Mr. Hollis: In regard to the point that the last gentleman 
raised—that No. 3 iron sometimes gets higher silicon than No. 
2—I would say that the physical conditions in which it is cast 
would largely affect the grade. Anything that would chill the 
iron quickly in the pig bed would lower the grade. That 
would account for No. 3 iron having higher silicon than the 
higher grade. 

Mr. Moore: Is it not a fact that, taking two grades of iron — 
say 2 and 3—the difference in fracture is due to either one of 
these two causes: the physical conditions at the time of the 
cast, or the presence of sulphur? 

Mr. Hollis: I think not. I think the sulphur by itself 
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could not account for that difference in the fracture of the 
iron, but the high sulphur almost invariably accompanies a 
cold working in the furnace, and such a condition gives a low 
silicon iron and a closer fracture—closer grain. 

Mr. Sercomb: Is it nota fact that in the last year anda 
half, since there has been an endeavor o sell iron on analyses, 
it has been somewhat of a failure? The furnaces may sell the 
iron with a guarantee that there is a certain amount of silicon. 
You are depending upon some chemist, who may make a mis- 
take. The different conditions of the cupola would cause the 
different fractures in the different irons, as regards softness or 
hardness, and you make the complaint to the furnace that the 
iron is not asit should be, with no redress. I believe the 
foundryman will have to make a study of these analyses and 
experiment quite a little before he becomes thoroughly versed 
in the matter. Ifin the different casts there is such a great 
variation, if there would have to be a large number of the pigs 
drilled to get the exact analyses, then it does not seem much 
work saved; for today, when you want to buy pigs, they will 
break every one for you. 

Mr. Hollis: I think it is common with most blast furnaces 
to take a sample out of the first third, and then another out of 
the second third, and so on, and then use this as a sample for 
the cast, which in almost every case would fairly represent the 
car, 

Mr. G. M. Sargent: Do you think it advisable to purchase 
iron by percentage, having it guaranteed, rather than by the 
number ? 

Mr. Hollis: I think most decidedly so. A sample of cast 
or pig iron can be taken while running into the pig beds. 

Mr. Sercomb: How would you account for the fact that 
iron that you had used for a year and a half gave perfect satis- 
faction in every respect, so that you adopted it, and then you 
would make a purchase of 500 tons that was in such a condi- 
tion that you were not able to use it at all? It was the same 
iron, as far as I was able to see, yet the iron ran to such a 
degree of hardness that it had to be rejected. 

Mr. Sargent: It would seem to me that a chemical analysis 
ought to settle that matter. 

Mr. Sercomb: We did not understand anything about 
analysis, neither did the furnacemen. 

Mr. Moore: I presume that most of the foundrymen have 
had somewhat the same experience. The old, reliable casts 
fail us at times. We had an experience with hard iron, during 
the past year, that was quite an expensive one, and we got in 
quite deep before we knew it. The question was, where was 
the trouble? It was in several grades of iron, and we started 
at once to ferret the thing out. We started to analyze our 
iron.’ We had been getting in some new iron. We could find 
no trouble with the iron. We then took up the coke, which 
we thought was all right. We found the coke to be running 
from one per cent. up to one and one-fourth in sulphur, and 
that was “the nigger in the wood-pile.” 

Mr. Sercomb: I would say that we changed our coke, and 
then went back to the same coke again. We found that we 
would have to change our iron. We then tried Ashland iron, 
and that went right for awhile, but pretty soon it became as 
hard as flint, and we had to reject it. 

Mr. Moore: I have understood that that condition in the 
casting is liable to be produced by a high manganese. I would 
like to hear an expression of opinion. 

Mr. Sercomb: I have talked with many foundrymen, and 
no one could give me an explanation of the trouble. 

Mr. Sargent: We have used manganese iron, and never had 
any trouble. 

Mr. Mocre: How high? 

Mr. Sargent: As high as three or four per cent. 

Mr. Sargent: I would like to ask if any one can tell what 
the percentage of silicon to the shrinkage is? 

Mr. Hollis: I think you will find that information in a 
paper by Mr. Keep, in the Transactions of the Mining 
Engineers. It is not in direct ratio, as I would call it, up to a 
certain point. I do not recall the percentage enough to tell it. 

Mr. Sercomb: After all, has not analysis been somewhat of 
a failure ? 

Mr. Hollis: I think not when analyses are properly applied. 
I think the way most foundrymen have used them they have 
been worse than useless. I think the trouble has principally 
been that no attention whatever has been paid to sampling. 
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For instance, a foundryman will have some trouble,and go out 
to his stock yard and take up one piece of iron—it may be an 
odd pig—and then take that for the analysis of the whole, in- 
stead of systematically going through his pile and taking a 
large number of pigs. The same thing is true in the way the 
coke is sometimes analyzed. They will take one piece, which, 
as a rule, is far from being an average sample. If they would 
pay more attention to the sampling, I think they would get 
better results. 

Mr. Moore: What do you consider a fair sampling of a car— 
how many pieces? 

Mr. Hollis: I think that would depend largely upon the 
appearance of theiron. If the fracture indicated a variety, it 
might be 20, or it might be 25, or more. If it was fairly uni- 
form, .it would be only five or six, possibly eight or ten, unless 
you should know that it was a single casting. 

Mr. Moore: Most cars are from single castings. 

Mr. Sargent: According to Mr. Wheeler, it is a very simple 
thing to follow up an analysis and get what you want. If Mr. 
Wheeler is correct, it seems to me that the foundry business 
is far more simple than we had supposed. 

Mr. Hollis: I hardly think that matter is quite as simple as 
you say. Givenacertain brand of iron, in which the phos 

. phorus is fairly uniform, then I think what Mr. Wheeler says 
is largely correct. ‘The phosphorus, manganese and silicon 
being uniform, the ratio of combined carbon that determines 
the physical properties of that iron is largely dependent upon 
the silicon or accompanies the silicon. 

Mr. Sargent: It seems to me, as I stated before, that too 
much stress has been put upon the value of silicon alone as a 
regulator of cast iron. I am quite certain that the silicon can 
be all right—in fact, we have made castings that were hard, 
with the silicon three and one-half per cent., which is alto- 
gether too high, I think, in proportion. We knew at the same 
time that our sulphur was running from .08 to .og or .I0. 
There was no question but that the silicon was high enough. 

Mr. Hollis: I think there is no question that when you get 
beyond a certain point with silicon you begin to harden your 
iron. When you have 3% percent.in your iron, all things 
being equal, you have a little harder fron. 

Mr. Moore: You then consider that sulphur is not an im- 
portant factor? 

Mr. Hollis: It is the 
chemical properties that usually accompany high sulphur that 
are detrimental. High sulphur goes with a cold working 
furnace, low silicon and white iron. 

Mr. Moore: In the case I mentioned, the sulphur and silicon 
were both high, and the iron in a normal condition. 

Mr. Hollis: I think that is exceptional. 

Mr. Moore: .One point in the paper, which is of benefit to 
foundrymen, is brought up by Mr. Wheeler’s speaking of the 
loss of silicon in melting. 
at sea. I am interested to know whether the statement that it 
is about one-fourth of one per cent. is to be taken as reliable 
or not. It would be very interesting to have that statement 
substantiated. My impression has been that it was consider- 
ably larger. I presume that would vary somewhat, according 
to the condition of the cupola. 

Mr. Sargent: It is somewhat difficult to figure the loss of 
silicon while you run through two or three different mix- 
tures, 

Mr. Moore: I mean with a standard mixture. Of course, it 
would be a very complicated thing if the mixture were varied 
during the heat. 

Mr. Hollis: I should think Mr. Wheeler meant other things 
being equal. There is no question but that the loss in silicon 
is largely dependent upon the working of the cupola. 

Mr. Moore: What, in your judgment, would be the condi- 
tions that would produce the greatest loss in silicon ? 

Mr. Hollis: With what kind of mixture? Running average 
mixture, with the two per cent. silicon, I think cold working, 
other things being the same. 

Mr. Moore: The cupola running cold? 

Mr. Hollis: I would auswer that question in another way. 
The hotter the iron, the greater the tendency to absorb and 
keep the silicon. 

Mr. Moore: What is the possibility of the iron taking up 
some silicon in the cupola? 

Mr. Hollis: I cannot conceive of such a case, 


I think the sulphur by itself is not. 


It is a question on which we are all 


I can con- 
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ceive of the cupola running hot enough to develop the silicon. 
The hotter the furnace, the higher the silicon. 

Mr. Sargent: I would suggest that it would be a good plan 
for the members who are getting analyses to make an attempt 
to determine the loss of silicon. It is the one basis on which 
proper results can be obtained. 

A resolution by Mr. Sercomb, that the association tender a 
vote of thanks to Mr. Wheeler for his excellent paper, was 
adopted, and the meeting adjourned until the third Wednes- 
day in January. 





MANUFACTURING MACHINE TOOLS. 





Last summer one of our principal machine tool makers 
indulged in a protest against “special machines” that dis- 
turbed his ‘‘ manufacture,” and this brings to mind the fact 
that such business has become, in this country more than 
It also raises the question 


anywhere else, a “ manufacture.” 
if this is not a misfortune. The resul¢ is cheapness, and no 
more. It dispenses with skill, and whenever some special 
kind of machinery is wanted, as in the case of the water 
wheels at Niagara, we go abroad forit. There is continual 
importation of special machine tools going on. 

We have a good many such here in San Francisco, and when 
special machines are wanted, the prices quoted in these “ manu- 
factories’’ are so high as to send the order abroad. We have 
seen quotations of prices as two to one for certain machine 
tools and even a greater difference. 

There are factories of machine tools abroad, in England and 
Germany, for example, where merchant work is made for 
export, but machine shops there are not supplied with such 
tools. Some of the best makers in England, Messrs. Craven 
Brothers, of Manchester, for an example, never had an engrav- 
ing of their tools, and, as we believe, no trade circulars. They 
photograph machines when completed, and send prints to 
accompany tenders, but there is no regular manufacture of 
tools, or such uniformity as will permit engravings to be used. 

The system in vogue in England, and, as we. believe, in 
Europe generally, can be best illustrated by a typical case, that 
occurred about twelve yearsago. The writer, who was supply- 
ing certain machine tools for wood and iron, made in this 
country, was requested to call on a prominent locomotive su- 
perintendent, to receive instructions for atender. “I want,” 
said he, “a machine to bore holes in wood, and I observe that 
when there are to be holes of several sizes in one piece the 
augurs must be changed and the work rehandled. I want a 
spindle for each augur, so that all the holes can be bored at 
one handling.”’ To have presented this officer with a trade 
catalogue of wood boring machines then in use would have 
availed nothing, except perhaps a courteous dismissal. We 
saw at once the advantage of what he proposed, and knew also 
that no such machines were made at the time. Careful draw- 
ings were made fora multiple spindle machine and sent in 
with a specification. The result was a second invitation to 
call on the officer, when his remarks were in substance as 
follows: ‘Your proposed machine seems well arranged, as 
far as it goes, but its functions are confined to revolving the 
augurs and moving them up and down, One man, or even a 
boy, can attend to this, but it requires a number of men to 
hendle and present the timber so that the augurs can be set in 
position. Now is it not easier to move the augurs laterally 
across the timber, and can you not assist by power the move- 
ment of the timber endwise.” 

We had been designing one kind or another of wood boring 
machines for twenty years, and stood there before this officer, 
conscious of not knowing even the rudiments of what he 
wanted and required, but saw at once that he was correct, and 
a new machine was designed, with four spindles, all to traverse 
across the timber, and a self acting “roller bed” that would 
move the timber endwise. 

The drawing was sent in with a spegification, and in a short 
time came back the official order for the machine. It was con- 
structed by Messrs. Bement & Son, now Bement & Miles, of 
Philadelphia, and cost about $800. This was the father, so to 
speak, of a numerous tribe that followed. Most of the leading 
makers in this country now make machines of the kind, which 
were, as above related, originally designed by Mr. Adams, of 
the London & Southwestern Railway, who furnished all the 











machine, now common in all countries. 

We could illustrate the advantages of special practice by a 
number of instances of the same kind, where important im- 
provements came about by a disregard of standard machines 
and machine “ manufacture.” It may cheapen machines, but 
does not improve them, in fact becomes a barrier to improve- 
ment, so there are at least two sides to the argument. It may 
be more comfortable and profitable to “ manufacture” ma- 
chine tools if people can be found to buy them, but it is not a 
very advanced method, or practicable with the highest class of 
customers who buy them. One firm we know of engrave 
their machines in true elevation, toa scale of 1-24, and have 
done so for twenty-five years past. This is a kind of compro- 
mise between the common trade circular plan and drawings, 
and has done very well, but calls for high skill in engraving 
to prevent a “ flat” appearance. It is the old art of shading 
with India ink, now quite forgotten, and replaced by photog- 
raphy.—({Industry. 





New Fields for Compressed Air. 


In “ The Widening Use of Compressed Air,” a paper in the 
November Engineering Magazine, Whitfield Price Pressinger 
discusses the various new and old applications of this power 
and in conclusion refers to the prophecies recently made of its 
extended usefulness : 

“In fact, there seems to be no limit to its employment and 
inventions in the success of which it is an important factor, 
and new methods of performing old tasks which it renders 
possible, are continually being introduced. And with the re- 
cent improvements in the direction of increasing the economy 
and efficiency of the prominent types of air-compressing 
machinery, and the further advantages realized from developing 
increased power by re-heating the air, many foresee the era 
when a central plant will be established and a compressed-air 
main will be situated under every street, operating mills and 
factories as in Paris and Birmingham ; ventilating buildings in 
summer and warming them in winter; preserving perishable 
merchandise in cold storage; operating elevators, grinders, 
pumps, saws, printing-presses, lathes and the countless other 
machinery of commerce. Others even go further and look for 
its introduction into houses, the same as gas and water, for 
ventilating, for warming in winter and cooling in summer, and 
for operating lifts, sewing and washing-machines, and even 
clocks. In compressed-air we have a power ever ready to do 
our bidding, summoned or dismissed by the simple turning of 
a valve. It operates in place of steam without the least change 
of plant, obviating the employment of engineers and firemen, 
doing away with boilers and their accompanying disadvantages 
of waste steam, smoke, ashes, dirt, dust, risk of explosion, 
disagreeable odors, the expense of cartage, increased rates of 
fire insurance, water tax, etc. The old maxim that ‘import- 
ance oft attaches to trifles light as air’ becomes doubly true 
w hen we consider that this atmosphere, always so necessary to 
human existence, is being concentrated and harnessed to the 
service of mankind in so many new and widely-different ways.” 





AT Muncie, Ind., the White River Iron & Steel Co. are operat- 
ing with a partial force. The Indiana Iron Co. are running in 
their finishing department. A correspondent says: “A few 
furnaces are running in the muck mill on scrap and swarth, 
but no puddling at all. The nail works run a little to work 
up castings, a lot of old nail machines and other stuff from 
their late fire, also a little pig iron. They have changed some 
double furnaces and are working ten single turn in place of 38 
double turn.” 


A TELEGRAM from Braddock says: “ All departments of the 
Edgar Thomson Steel Works, exclusive of the eight blast 
furnaces, are closed down for the annual holiday vacation. 
The mills will start up again the day after New Year’s. The 
resumption will be on rails and it is authoritatively stated that 
there will be no breaks thereafter; that the condition of 
things in the affairs of the Carnegie Steel Co. will warrant the 
steady operation of these works.” 





Special Rates to California 
Via popular Nickel Plate Road, account Mid-Winter Fair. 
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| INDUSTRIAL SUMMARY. 


New Buyers in the Market, and Some of Their Wants :— 

{If you are in need of machinery of any description, please notify The 
Iron Trade Review and we will put you in communication with our 
advertisers at once.] 

Elwood, Ind., has located a foundry and machine shop. 
Particulars may be obtained from the Elwood Land Co. 

The Hassell-Talcott Foundry & Iron Co., capitalized at 
$25,000, filed a certificate of fully paid up stock at Denver, 
Col., last week. 

The Ohio Wringer & Lawn Mower Co., of Springfield, O., 
will be in the market fora blower, three drilling machines, 
one double spindle emery wheel and one tool grinder, an en- 
gine lathe for special work, a planer and a punching and 
shearing press. 

The Supervising Architect, Washington, D. C., will receive 
sealed proposals until 2 P. M., Jan. 16, 1894, for all the labor and 
materials required for the floor, ceiling and roof construction 
and roof covering for the superstructure of the U. S. Postoffice 
building at Chester, Pa. 

The Oster Mfg. Co., Cleveland, capital $100,000 has been in- 
corporated by Frank Rockefeller, F. B. Squire, D. H. Kimberly, 
P. Ahlefeld and Herman W. Oster, to manufacture bolt cutters, 
machinists’ tools, etc. H. W. Oster has been the foreman of 
the Hart Mfg. Co. of Cleveland. 

At Elwood, Ind., another tin plate enterprise is on foot. 
Col. T. L. Morris, Chicago; Edwin Stevens, Cincinnati, and E. 
Levy, of Elwood, are the promotors. Their plans take in a tin 
plate factory with 2,500 boxes weekly capacity and a rolling 
mill, Work on the building will begin at once. 

Sealed proposals will be received at the Supervising Archi- 
tect’s office, Washington, D. C. until 2 Pp. M., Jan. 12, 1894, for 
all the labor and materials required for the iron and wood 
floor, ceiling and roof construction, roof covering, etc., for the 
superstructure of the U. S. Postoffice building at Columbus, Ga. 





New Construction :— 

The buildings for the new shops at Lenoir City, Tenn., are 
going up rapidly. The Lenoir Car Co.’s main building, too x 
425 feet, will probably be finished in about four weeks. 

The Phoenix Horseshoe Co. of Poughkeepsie, N. Y., have just 
completed a new plant at Joliet, Ill. The main structure is 
156 x 76 feet, with a lean-to 76 x 4o feet, the bar mill is 144 x 
121 feet. Another department for the heating of billets and 
the forming of shoes is 200 x 70 feet. 

The contract for supplying the structural steel to be used in 
the construction of the immense new plant of the Westing- 
house Electric M‘g. Co. at Wilmerding, Pa. was awarded to 
the Carnegie Steel Co, The buildings are to be constructed 
entirely of brick and steel and the contract is a very large one. 
There were several bidders and the competition was extremely 
lively. The Carnegie Steel Co.’s figures were considerably un- 
der those of the other firms. 


Fires and Accidents :— 

Fire partly destroyed the Lakeside Iron Works at Muskegon, 
Mich., Dec. 16. Loss $4,000. 

The main shaft in the Cleveland Rolling Mill Co.’s wire mill 
broke last week. Several hundred men were idle pending 
repairs. 

The New Castle, Pa., street car works were destroyed by fire. 
The loss is $8,000; insurance about two-thirds. They will be 
rebuilt at once. 


General Industrial Notes :— 


The Atlantic Iron Works, at New Castle, Pa., have resumed. 

At Buffalo, the American Radiator works, which employed 
300 nen, have shut down. 

Between 500 and 600 men are now at work in the Middle- 
town, Pa., tube works’ furnaces. 

Win. Tod & Co., of Youngstown, are running eight hours a 
day. The men have been reduced to per cent. 

There is talk at Anderson, Ind., of consolidating the Ander- 
son Steel Casting Co. and the Irondale [ron & Steel Co. 

Workmen are repairing furnace No, 2, of the Carrie Furnace 
Co., at Keating Station, Pa., and it is reported that the furnace 
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Bucyrus Steam Shovel & Dredge Co, 


—-MAKERS OF- 


In Five Sizes for Railroad and Con- 
tract Work, Brick Yards, Stone Quar- 
ries, Stripping and Handling Iron 
Ore, Coal, Ktc. 





Of All Types and Sizes; for All Pur- 
poses; Elevator, Dipper, Clam Shell, 
Suction. Special Machines for Spe- 
cial Work. 





BOTH HAND AND STEAM. CA- 
PACITIES 10 TO 35 TONS. 





WITH EITHER DROP OR STEAM 


PILE DRIVERS == 








SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO, 





The “Little Giant” Excavator, 


WEIGHT 20 TONS. 
CAPACITY 1,600 CUBIC YARDS PER DAY. 


The only Traction Shovel on the market, 
and nothing approaches it for general 


purposes. 





VULCAN IRON WORKS CO., TOLEDO, 0., U. S.A. 


MANUFACTURERS OF 


Dredges and Excavators, 
Write for Photographs and De- 
scriptive Matter. 
RAILRUAD CASTING 8. 







aL 


There is no Steam Shovel on the market so well adapted to handling Iron 


Ore as our “Giant.” We guarantee 2 500 tons in 10 hcurs 





THE CARDEN CITY SAND CO., Suite 1015 Security Bldg, CHicaco, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 


ALL KINDS OF 
EFoundarvy Supplies, 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 














will be blown in shortly. It has been out of blast almost a 
year. 

The bolt and nut works of J. H. Sternberg & Son of Read- 
ing, Pa., have resumed operations ; 400 men are employed. 

The Baldwin Locomotive Works, at Philadelphia, have re- 
ceived additional orders. The force will be increased after 
Jan. 1. 

Work in the Chicago & Alton machine shops at Blooming- 
ton, Ill., has resumed with a full force. Two thousand men 
will be employed. 

A crank shaft weighing 28 tons, for the Pacific Mail Steam- 
ship Company, was shipped last week to San Francisco from 
the Bethlehem Iron Works. 

The Niles Tool Works Co., Hamilton, O., have posted notices 
calling the old night gang back to work. They will work Io 
hours instead of eight hereafter. 

The Pen Argyle, Pa., Iron Works, which have recently been 
working nine hours a day, with short orders, have begun run- 
ning full time. The plant employs 60 men. 

The Spang Steel & Iron Works at Sharpsburg, Pa., will run 
full for five days this week, converting the material on hand 
into stock, after which the works will shut down indefinitely. 

The Reading foundry, at Reading, Pa., has closed down on 
account of a lack of orders. About 150 men are thrown out of 
work, The foundry will resume as soon as orders are received. 

The Iron Car Co., which supplants the Iron Car Equipment 
Co., announces that the works in Huntingdon, Pa., will resume 
at an early date, giving employment to several hundred men. 

The Haselton Furnace of the Andrews Bros. Co., of Youngs- 
town, O. is doing better work than ever before. It is making 
an average of 175 tons daily, principally Nos. 1 and 2 foundry. 

The Ames Iron Works, Oswego, N. Y., manufacturing 
boilers, etc., and employing 400 men, have shut down for this 
week. Wages will be reduced ro per cenf. on resumption of 
business, 











About Som. 1 the Griffin Car Wheel Co., of Detroit, made a 
reduction in wages of 1o percent. Their emploves have now 
received notice that the wages will be put back to the old 
figure, the advance dating from Dec. 1. 

The contract was let last week to the Addyston Pipe & Steel 
Co., of Cincinnati, to furnish the city of Milwaukee with 3,000 
tons of water pipe at $19.85 a ton. This is the cheapest rate 
at which the city ever purchased water pipe. 

The Radford Pipe & Foundry Co., whose works are at 
Radford, Va., have been running steadily for several months 
past, and are now pushing production to their utmost capacity. 
They have taken several good sized contracts of late. 

The plant of Summers Bros. & Co., Struthers O. manufact- 
urers of box annealed sheet iron and sheet steel, is in p&rtial 
operation on light steel sheets. Prospects for continued 
operation through the winter months are reported bright. 

The outlook for mill employes at Steelton is not bright. 
Only the frog shop and the bridge and construction depart- 
ments of the great steel plant are in operation, and with no 
promise of further work until February there will be need in 
many homes. 

At Johnstown, Pa., the Cambria Iron Co. is now employing 
5,000 men, and the Johnson works 1,200. Assistant General 
Manager Weaver, of the Cambria company, says that less than 
1000 men dependent on the Cambria company for employ- 
ment are idle. 

The Marinette (Wis.) Iron Works Co., by a unanimous vote 
of stockholders, has gone into voluntary dissolution, affecting 
both works at Marinette and West Duluth. The business will 
goon as before. The directors will act as trustees and legal 
administrators. 

The Homestead steel plant was closed down Saturday in all 
departments, to remain closed until Jan. 2. The management 
say the shutdown will not last longer. The 19-inch and 4o-inch 
mills closed earlier in the week. It is stated that since the 
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MOUNT SAVAGE FIRE BRICK. 


-——-- 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


~# GOVERNMENT % STANDARD. ‘%- 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The First Manufactory of its Kind in the U. S. 


Home Office and Works:-MOUNT SAVACE, Alleganv County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 











FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.: 
St. Catharines, Ont.; West Pullman, II. 
STORES AND WAREHOUSES AT 


Bos . Mass.; New York, N. Y.; Philad ia, Pa., 
TH E WHITMAN &= BARN ES MFC. Co., “Cincinnati, O.chicago, Ill :Kar eas City Mo; Se 
Manufacturers of DIAMOND BRAND TWIST DRILLS. 


Francisco, Cal.: London, Eng.: Paris, France. 





The Simplest, 





Correspondence Invited. - 


The Best Designed, 
The Best Constructed, 


POSITIVE PRESSURE BLOWER oc mancer. 


On the above basis, patronage is respectfully solicited by 
rhe Connersville Blower Co.. 


CONNERSVILLE, IND. 
Manufacturers of a full line of Blowers, Gas Exhausters, Pumps, Etc. 


WE GUARANTEE 


The Most Durable, 
The Most Efficient, 
The Most Economical 


NOW ON 


Estimates Cheerfully Furnished. 











depression in the steel trade began the plant has made more 
than half time. 

It is reported that the big works of the General Electric Co., 
at Schenectady, N. Y., will start up on full time on Jan. 1. A 
rumor also prevails that the company will abandon its works 
at Lynn, Mass., and Orange, N. J., and concentrate all its plant 
at Schenectady. 

The Valley Steel Co. filed articles of incorporation at St. 
Louis, last week. Its capital stock is $450,000, of which $250,- 
ooo preferred is all paid, and $200,000 common stock 92 per 
cent. paid. Of the preferred stock, Theo. A. Meysenburg owns 
1,400 shares, Chas. A. McNair 500, and Oliver L. Garrison, 250. 
Of the common stock Fielding W. Oliver owns 1,000 shares 
Benj. S. Adams 500, and Theo. A. Meysenburg 500. 

Wheeling district: About two-thirds of the Ajtna-Standard 
plant is going this week.. The skelp mill, the last depart- 
ment of the Wheeling Steel & Iron Co., in operation, shut 
down about ten days ago and will not resume until after the 
first of January. This is the dull season in the corrugat- 
ing business and trade this year at the Wheeling Corrugating 
Works now is fifty per cent.duller than it was at this time one 
year ago. Three furnaces, one lap weld, one butt weld 
and one bell weld are going in the tube works at the River- 
side. Two plate mills, Band C, are going in the plate mill 
department. The blast furnace is going and the steel plant 
is idle—{Ohio Valley Manufacturer. 

Robert Kelley, controller of the West Superior Iron & Steel 
Co., who has recently returned to Superior, Wis., from the 
East, says that no proposition has been submitted from the 
Superior Land & Improvement Co., or the bondholders of the 
stee] plant, for the acquisition and opening of the works. 
The sale of the plant looked for on Jan. 2 would not take 
place, he said. The wire nail factory project, he added, is off 








for the present, or until the steel plant is under operation. 
“ The fact of the matter is,” he said, ‘“ the Rockefellers haye 
not been anxious to take up the steel plant matter, which 
involved a big expenditure of money, at a time when steel 
making was unprofitable, and because they have many other 
important matters on hand. The slowness with which money 
was paid out by them last summer on the Mesabi deal is an 
indication that they had all the could attend to. The $10,000,- 
000 mortgage just filed was necessary, I believe, to help the 
big undertaking along.” 

Houston, Stanwood & Gamble, of Cincinnati, have sold 
engines to the following firins since Sept. 1: Forbes, Liddell 
& Co., Montgomery, Ala.; Stedinan Foundry & Machine Co., 
Aurora, Ind.; Trenton Electric Light Co., Trenton, Tenn.; 
Hickman Lumber & Mfg. Co., Hickman, Ky.; Wendell Ruof, 
Knoxville, Tenn.; Olney Creamery Co., Olney, O.; N. West & 
Co., Pittsburg, Pa.; Laidlaw-Dunn-Gordon Co., Cincinnati, O.; 
N. Christianson, Erin, Tenn.; Anderson & Tulley, Memphis, 
Tenn.; H. M. Sciple & Co., Philadelphia, Pa.; Thomas Mad- 
dock & Sons, Trenton, N. J.; Ward, Kent & Co., Greenfield, 
Tenn ; H. Holtzman & Son, Columbus, O.; Royersford Ma- 
chine Co., Birdsboro, Pa.; Ford & Donnelly, Kokomo, Ind.; 
Cincinnati Club House, Cincinnati, O.; H. M. Sciple & Co., for 
Coaling Sta., at Tampica, Mex.; Randle Machine Co., Cincin- 
nati, O.; Jackson Ginery Co., Jackson, Miss.; J. R. Beaty & Co., 
Quinnimont, W. Va.; J. H. Fall & Co., Nashville, Tenn.; Peoria 
Cordage Co., Peoria, IJ].; Warden, Bushnell & Glessner, 
Springfield, O.; Hyeronymus Bros., Mobile, Ala.; Cincinnati 
Southern R. R. (Ludlow shops), Ludlow, Ky.; Isaac Paul, 
None Such, Ky.; Georgia Iron Works, Augusta, Ga. 





Holiday Excursions 
On the Nickel Plate Road, Dec. 23, 24, 25, 30, 31, and Jan. 1. 
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Holiday Excursions via Pennsylvania Lines. 

On December 23, 24, 25, 30 and 31, 1893, and January 1, 1894, | 
excursion tickets at low round trip rates will be sold from sta- 
tions on the Pennsylvania Lines west of Pittsburg, to points on 
those lines in Western Pennsylvania, Ohio, Indiana, Illinois, 
Kentucky, and West Virginia. Return coupon will be valid 
until January 2. For details, please apply to nearest Pennsyl- 


vania Line ticket agent. 





See Nickel Plate Agents 


Regarding Holiday Excursions. Tickets will be sold at 
reduced rates between all stations on the Nickel Plate Road; | 


also to points on many connecting lines. 





VALLEY, in connection with the B. & 


running Pullman vestibule compartment cars between Cleve- 


land and Chicago. Leave Cleveland 6:30 
office, 143 Superior st. 





Holiday Excursion Rates 
Via the Nickel Plate Road, Dec. 23, 24, 25, 30, 31, and Jan. I. 


| 





O., the only line has been national. 


Pp. M. City ticket | 


Nickel Plate Road. 


Tourist rates via 


| 
| 
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Holiday Excursion. 


Valley Railway will sell excursion tickets at reduced rates, 
between all stations, Dec. 23, 24, 25, 30 and 31, 1893, and Jan. 1, 
1894; good returning to Jan. 2, 1894, inclusive. The rate 
between Cleveland and Canton will be $1.75 for the round trip. 





California and the Pacific Coast 
| Reached cheaply via the popular Nickel Plate Road. Special 
reduced rates, account Mid Winter Fair. 


CosMETIC is the name of an article manufactured by 
Stevenson, Bro. & Co., of Philadelphia, for preventing rust or 
oxidation on bright machinery, tools, steam engines and all 
bright surfaces of steel, iron, etc. Their success in Cosmetic 


The Time To Travel 





Cheaply will be during the holidays. Special rates on the 





The Sunny South. 
the popular Nickel Plate road. See Ticket 

















Good returning until Jan. 2, ’94. Agents. 
Done PREVENTION \4 | 
iF YOU WANT TO KNOW ALL ABOUT | 
tHe verY BEST FURNACE '* THE | if pa oe 
WORLD ror any STEAM BOILER ms TRUCKS 
Send for [Nustrated Deariftive Rauphlef mi, me . 
es MECHANICAL STOKERS ‘ TUMBLERS. 
BRIGATMAN 9, 
bare Lm car Wheel Foundry Plant 
Write for Circulars. 
tt a - DETROIT FOUNDRY 
—_FOR— We 





Established over a Century ago. 


WM. JESSOP & 


Tools, Drills, Dies, ete. 


Manufactory, SHEFFIELD, ENGLAND. 
CHIEF AMERICAN OFFICE, 


91 JOHN ST., NEW YORK. 
SONS, Limited. 


« Medal—World’s Columbian Exposition, 1893.” 


All sizes carried in stock by The W. Bingham Co., 


Cleveland, Ohio. 





OWER PLANTS designed and erected. Special 

Machine Design with detail working draw- 

- ings. Steam and Hydraulic Machinery. Mining 

Machinery. Plans, Detaiis and Specifications. 

Power Tests with a view to economy in fuel con- 

sumption. Examinations and Reports on manu- 
facturing plants. Patent Office Work. 

RICHARD O. JONES, 


Mechanical Engineer. 
Cuyahoga Bidg., Cleveland, O. 


RICHARD A. PARKER, 6. £., 


Consulting Mining Engineer. 
— SPECIALTIES — 


Iron, Gold and Silver Mining. 


‘ { 1oo W. Washington St., CHICAGO. 
Offices « | MARQUETTE, MICH. 








UNION 
E LECTROTYPE 


FOUNDRY 


1 a 20°) 100 be 


SHERIFF ST 


FOR SALE. 
Second-Hand Machinery 


— FOR— 
Machine Shops, 
Foundries, 
Boiler Shops, 
Wood Shops. 
If you wish to BUY or SELL, address 
W. H. ROBERTSON, 
65 So. Canal St., -:- CHICAGO. ILL. 








MACHINE BOLTS 


Hot Pressed Nuts, Wrought Iron 
Siete, ES een es 
2s —s Highest Stand- 
ard of Excel- 
lence. 












Send for Prices. 


MILTON MFG. CO., Milton, Pa. | 








JOHN ADT & S08, 


NEW HAVEN, OONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 


Riveting Machines 
Foot Presses, 


Sprue Cutters, Bto, 


JAS. MURDOCK, JR., 


MANUFACTURER OF 


Steel Stamps, Alphabets and Figures, Time 
and Tool Room Checks, Sheet 
Metal Stamped Goods. 


52~60 Longworth Street, 
CINCINNATI, O 








Elastic Rotary-Blow Riveting Machine, 





> Detroit, Mich. 
702 Temple Court. CHICAGO. 


{¢ EQUIPMENT CO., 


ZA 
mt one 


= New York Office, 182 Front st. 


1 








FOR SALE 


AT LOW PRICE 


NEW SOFT STEEL PLATES, 


| about roo tons, %" 5-16” 7-16" 9-16” thick. We have 
| limited quantity of %” and %”. The sheared 
plates are 12” to 25” wide, mostly 16” to 22” and 
average 7 ft. long. The universal rolled are 10” to 
34” average 18” wide, and average 8 to 9 ft. long. 
Are parallel on sides and edges and just the thing 
| if you buy plates for cutting up. Are nice and 
| flat and splendid quality. Car lots or less. 
Write for prices. 


EVANS & ROBERTSON, 
Cincinnati, Ohio. 


EOR SALE. 


AN IRON BUILDING for immediate ship- 
| ment, 70 feet wide, 120 feet long and 20 feet high 
to eaves, with continuous ventilater at ridge. 
Trusses are sufficiently strong to carry several 
lines of light shafting: This building is suitable 
for a Machine Shop, Power House, Boiler House, 
etc. For further particulars address, 
SHIFFLER BRIDCE CoO., 
Pittsburg, Pa. 


OPENING 


FOR A PRACTICAL FOUNDRYMAN. 


| An excellent opening for a practical foundryman 

















| 


with limited capital. Address 
WAYNE REALE ESTATE EXCHANGE, 





54 State Street, = e - 


WAN FED. 


A small number of wire nail machines 
with tumblers and fans. 
Give full particulars and price. 


BOX 105, 


Care Iron Trade Review, 
: CLEVELAND, 0. 


Detroit, Mich 
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PHILADELPHIA CORUNDUM WHEELS 


MADE BY THE 


PHILADELPHIA EMERY & CORUNDUM WHEEL CO. 


These Wheels are absolutely superior in all things to any Emery Wheel made. They are guaranteed to be made 
entirely of pure sapphire North Carolina and Georgia Corundum. They are a very free, fast cutting, open and porous, 
durable and lasting wheel. Will cut faster, do more work and last longer than any Emery Wheel made. Will not 
glaze or fill up, nor wear away too fast. Are uniform in temper, will wear even and true and not get out of balance. 
Will not heat tempered steel enough to draw the temper, case harden or burn it when run dry, and are one of the best 
wheels made for running in water. Are one of the strongest and safest wheels made, and not as liable to break as most 
other wheels are. Every wheel can be exactly duplicated at any time; they are sold on their merits, are sent on trial 
and approval, guaranteed to give entire satisfaction, and if they do not do so can be returned. 


MADDOX COTTON «© WIRE BELTING, 


Made of cable steel wire and cotton woven solid together, is absolutely the strongest. toughest, most powerful, flexible, 
durable and lasting belting made, without any exception whatever. It is stronger, tougher, more durable and wilitransmit 
more power than the best oak tanned double leather belting made. It will not stretch or slip even when wet. It is 
waterproof and is not affected any by water, steam, dampness, moisture, heat, dryness, oils, grease, acids, chemicals, 
dust, changes of climate or weather. It will not rot, mildew, crack, or get hard or stiff. Does not require any grease 
or otherbelt compositions nor special care, but will always keep soft and flexible and in good condition for use. It is 
in price than single leather belting, and fifty to seventy-five per cent cheaper than double leather belting. It is, abso- 
luteiy superior to all other kinds of belting for all places where belting of any kind is used. 

















For Circulars, Price Lists, aad Discounts of these differeat goods, address, 


Ex. NWN. GREEN. General Azsent, 
12 Wooster Street, New York Citv, N. Y. 


WE ARE MANUFACTURERS OF THE MORRIS PATENT 


Ball Pulverizer ana Rock Breaker 


on new and advanced principles, almost entirely ELIMINATING 
FRICTION in applying power and REDUCING WEAR AND TEAR to a frac- 
tion of that of other machines for same class of work. Will produce 
finished product, either wet or dry, to any degree of fineness. Re- 
quires less power and costs less than any other machine of same 
capacity, and has no equal in the market. 


Effective. Compact. Durable. 


One machine, costing $1,000, using 8 H. P., will pulverize 24 tons 
per day to 4o mesh and finer and a corresponding quantity to any de- 
gree of fineness. For full particulars and prices, call on or address 


THE AMERICAN MINING & MILLING MACHINERY CO., 


29 Euclid Ave., CLEVELAND, 0. 280 Caxton Bik,, CHICAGO, ILL 














N. A. HALDEMAN & CO0,SECOND HAND. 


24x10’ Empire Engine Lathe, compound rest. 

59 North Second Street, PHILADELPHIA, PA. 36x30’ New Haven Engine Lathe, nearly new, angle 
feed in Compound Rest. 

MANUFACTURERS OF ALL KINDS OF + a Salth'e Wille Shapes nearly new. 





11” Empire Shaper. 
Steel and tron Roofing, Roll Cap and Standing Seam, Corrugated Iron | yo. ; Prentiss ire Feed Screw Machine. 


Roofing and Sidings, Iron Weather-Boards and 3 and ¢ Sovame Garvin Britis. 
on nagex n acnine. 
V Crimp Roofing. * | No. 2 Cincinnati Milling Machine, good as new. 


No. 1 Prentiss Hand Miller, with Arm. 


ROOFING AND SIDING OF MILLS, FACTORIES, RTC., A SPECIALTY, + sent —_ ogy md tools. 
; : ” Niles Pulley Boring Machine. 
Our method of painting and applying our roofing makes it absolutely wind, water ay" Rp sry a Whitney Bolt die, 
and lightning proof, 24’x6’ Planer, all feeds in head 
36’x36"x12’ Pease Planer, complete. 


A full line of new tools, including 
Lathes, Planers, Milling Machines, 
WORLD’S FAIR AWARD. Presses, Drills, Shapers, etc. 


We are the only Steel Roofing Co. awarded Medal mend for List. 
and Diploma for PATENT CAP ROOFING 
at World’s Columbian Exposition. We are also 


large manufacturers of all styles of METAL ROOFING, PRENTISS TOOL & SUPPLY 60 

SIDING, CEILING, ETc. Send for Catalogue and Price rT 
ist. i i ° 

aga ec meds wf 59 S. Canal St., Chicago. 


SYKES IRON & STEEL ROOFING CO., - Chicago and Niles, 0. 115 Liberty St.; New York 


Before Placing Contracts write us for Estimate. When writing for Estimates Mention 
Price-List ‘‘ 7.” 














pao Pgpeoes 





a. 
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VERTICAL. 


ROLLING MILLS AND BLAST FURNACES, 
Direet Connections. 


Any variations of speed desired. Guaranteed more economical, powerful and durable 
than any type of engine in use. 


WELLS ENGINE CO., 


91 Liberty St., New York City. 
DIXON’S PERFECT LUBRICATING CRAPHITE. 
The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease 
NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 
An Interesting and Instructive Pamphlet 
Cleveland Stamping & Tool Co. 
We press, cut, stamp and draw all kinds of sheet metal into all kinds of 
shapes, and make all kinds of 
DIES and PRESSES. 
Send us a sample or drawing of what you want stamped or blanked, or what 


will be sent Free of Charge. 
you want to stamp or blank, and we will quote you prices on the article, or on 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 
the machinery to make it. 


CLEVELAND, OHMIO. 
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THE BEST PAINTS 
Balanced Compound Engines 


FOR IRON 


are made by 


W. W. Lawrence & Co., 


PITTSBURG. 


Red Lead. Red Lead and Lamp 
Black. P. R. R, Red (iror oxide.) 
Metallic Reds. 


Graphite Paint. 


Metallic Browns. 
Iron Filler. Steel 


Color Paint. Carbon Black. 


8 Correspondence Solicited. 





C-eveland Union Station. 


nnsylvania [ines. 


Foot of Bank Street. 
LIckEeT OrFiCERs at Station, Euclid Av., Woodl 
Av., and Weddel! House corner, - 
THROUGH = INS RUN AS FOLLOWS BY CENTRAL TIME 
Daily. t Daily, except Sunday. 
FROM CLEVELAND TO LEAVE ARRIVE 
Pittsburgh and Bellaire............f 7.45 am 11.55 am 
Pittsburgh, Bellaire and East...f 1.00 pm f 6.25 pm 














Philadelphia and New York.....* 1.40 pm *11.15 am 
Baltimore and Washington...... * 1.40 pm *11.15 am 


Alliance and Pittsburgh........... * 1.40pm *I1.15 am 
Ravenna and Alliance........... .t 3.25 pm ¢ 9.50 am 
Hudson and Ravenna.. 5 .opm * 8.25 am 
Philadelphia and New York. II.I0 pm * 5.25 am 
Baltimore and Washington......*11.10 pm * 5.25 am 








Alliance and Pittsburgh........... *II.I0 pm * 5.25 am 
Mt. Vernon and Pan-Handle Route. 
FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati.. ..” 8.4¢ am * 1 25 pm 


Akron, Columbus & Zanesv svillet 8.40 pm * 5.25 pm 
Akron and Columbus... * loc am 11.55 am 
Akron and Orrville.. a t 3.25 pm t¢ 9.50am 
Columbus and Cincinnati......... * 8.00 pm * 7.00 am 








“AtrLr ‘a Mechanical Engineer or Draughtsmans esi 


charge of,or tosuperintend the manufacture of machinery by devoting your idle 
hours to Home Study by the method of THE CORRESPONDENCE 
SCHOOL OF MECHANICS. Scranton, Pa. To begin, students need 


only know how to rez + pty write. Moderate Charges. Send for FREE Circular, 


LORD’ S BOILER COMPOUND 


is endorsed by the leading authorities throughout the world, adopted by the United States and 
Foreign Governments, is favorably mentioned in our standard treatises, relating to the use of steam, 
and is very highly recommended in more than thirty of these different ‘works, costing from $1 to $10 
per copy, and to prove this statement I will send one of these valuable books by mail, free of charge, 
with an order for the compound. For full information address 


GEO. W. LORD, 316 Union Street, Philadelphia, Pa. 
Or, THE EAGLE REFINING CO., Cleveland, O. 


FROM | TO 40,000 POUNDS WEICHT. 
OTRE Of Open Mearth, Chester or Bessemer Steel, 
Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. 
Steel Castings of every Description 
CH oma STEEL CASTINGS CO., 
WOR CE : 
CHESTER. PA. 407 LIBRARY STREET. - PHILADELPHIA, PA 


CINCINNATI, OHIO. 


Engines. 


ALL SIZES. 


Simple and Compound. 


Shafting, Hangers, Pulleys, 


Belt Elevators, Saw Mills 














True to Pattern. Sound. Solid. 
GEARING OF ALL KINDS, CRANK SHAFTS, KNUCKLES FOR CAR 
COUPLERS. 











eer foot of So.Water St 


Valley Ry. | Gk Ofice 4g Superior St 


| Arrive. | _| Depart. 


Akron & Canton......cecs.. sossens| 654 OP M| *7:1I0AM 
oe Canton & Valley Jctn../*10:10 A M| “3:15 PM 
Valley ‘Jetn. & Way Stations.. ‘ 16:40 PM +7: I0AM 








Akron, Canton & Chicago....... *8:00 A M| “6:30 PM 
Wooster and Garrett............... +3:c0 P M FII:00 AM 
WORKER Tssvneccsccovveccnciccasetieonevatonel apaseosesicbrs *6:30 P M 


Akron, Canton & Marietta a 
Steubenville, pba” WwW ash-| 





3:00 PM |t11:00 AM 


“}Daily eacept Sunday. é *Daily. Pullman’ s Pal- 
ace Vestibule Compartment Sleeping cars between 
Cleveland and Chicago. 


Wheeling and Lake Erie Railway, 


NEW THROUCH LINE 


BETWEEN 


TOLEDO and OHIO RIVER POINTS. 
Wheeling, Stubenville, Pittsburg and Marietta. 


‘Through Coaches 


TO AND FROM 


OHIO RIVER. 


THRUUGH CONNECTIONS TO 


PITTSBURG, 


And All Points East, via Akron, Cuyahoga Falls, 
Kent. Ravenna, Leavittsburg, Warren, Niles, 
Girard, Youngstown, New Castle, Allegheny, 


Washington and Baltimore, 


The Only Line Ticketing its Passengers 
through to 


Philadelphia, New York, 


And New England Cities via Washington and 
Baltimore, at Short Line Rates. 

Special Excursion Rates granted on Occasions 
of Conventions and other gatherings, where the 
attendance will be sufficiently large to warrant a 
Reduction in Rates. 

A. G. Blair, 


Gen. Manager. 





Jas. M. Hall, 
Gen. Pass. Agt’ 
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Analytical Chemists— 

Robert W. Hunt & Co., Chicago, Ill. 
Anti-Friction Metal— 

Magnolia Anti-Friction Metal Co., New York. 
Automatic Hose Valves— 

Buffalo Fire Equipment Co., Buffalo, N. Y. 
Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 
Barrows— 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Beam Sawing Machines— ‘ 

Higley Sawing and Drilling Machine Co. New 
York Citv. 
Belting— 

H. N. Green, 254 Fulton st., Brooklyn, N. Y. 
Belt Elevators— 

Lane & Bodlev Co., Cincinnati, O. 
Blacksmith and Carriage Supplies— 

Weber & Co., Cincinnati, O. 

G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass 
Connersville Blower Co., Connersville, Ind. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 4 
The Stirling Co., Pullman Bldg., Chicago, I11. 
Gordon Hollow Blast Grate Co., Greenville,Mich. 
Skinner Engine Co., Erie, Pa. 
Weston Engine Co., Painted Post, N.Y. 
Ravenna Boiler Works, Ravenna, O. 
Brightman Stoker Co., Cleveland, O. : 
Fulton Steam Boiler Works and Foundry, Rich 
mond, Ind. 
The Brownell & Co., Dayton, O. 
Cc. P. Adams, 807 Cuyahoga Bidg., Cleveland, O. 
Boiler Compound— 
G. W. Lord, Philadelphia, Pa. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boring and Turning Millis— 
Bickford Drill & Tool Co., Cincinnati, O. 
H. Bickford, Lakeport, N. Y. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Chemists— 
Robert W. Hunt & Co., Chieago, III. 
Chilled and Sand Rolls— 
The Lloyd-Booth Co., Youngstown, O. 
Wm. Tod & Co., Youngstown, O. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Consulting Engineers— 
Robt. W. Hunt Co., Chicago, Il. 


Richard A Parker, Marquette, Mich. 
Artificial Gas Engineering Co., Pittsburg, Pa. 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Detroit Foundry Equipment Co., Detroit, Mich. 
Vulcan Iron Works Co., Toledo, O. 
Cupolas— 
Detroit Foundry Equipment Co., Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, I1l. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Dies— 
Toledo Machine & Tool Co., Toledo, O. ; 
Cleveland Stamping & Tool Co., Cleveland, O. 
Drill Presses— 
A. P. Quint, Hartford,Conn. | 
Prentiss Tool & Supply Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 
Foos Mfg. Co., Springfield, O. 
W. F. & fohn Barnes Co., Rockford, II). 
W. H. Robertson, Chicago, Ill. 
W. H. Robertson, Chicago, Il. 
}’rop Forgings— 
The Whitman & Barnes Mfg. Co., Akron, O. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Kjectors— 
« James Jenks, Detroit, Mich. 
American Injeccior Co. 2 
Penberthy Injector Co., Detroit, Mich. 


AND STEEL TRADES. 


Engineers’ Specialties— 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
James Jenks, Detroit, Mich. 

Engines (Gas)— 
Otto Gas Engine Works, Philadelphia, Pa. 
Van Dusen Gas Engine Co., Cincinnati, O. 
Weber Gas & Gasoline Engine Co., Kansas City, 
°o. 


Engines (Steam)— 
Copeland & Bacon, New York City. 
Wm. Tod & Co., Youngstown, O 
E. H. Jones & Co., Cleveland. 
Skinner Engine Co., Erie, Pa. 
Lane & Bodley Co., Cincinnati, O. 
L,. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
Wells Engiue Co., New York City. 
The Brownell & Co., Dayton, O. 
Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Engineers and Contractors— 


KE. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Richard A. Parker, Marquette, Mich. 
Artificial Gas Engineering Co,, Pittsburg, Pa. 
Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Exhaust Heads— 
W. C. Lyma4, Chicago, Il. 
Explosives— 
Hercules Powder Co., Cleveland. 

Fans-- 

B. F. Sturtevant Co., Boston, Mass. 

Connersville Blower Co , Connersville, Ind. 
Files, Makers of— 

A. & H. Gough, Cleveland. 

K. K. Morris & Co., Cincinnati, O. 

Arcade File Works, Anderson, Ind. 
Fire Brick and Clay— 

J. Downerd & Son Co., Zanesville, O. 

J. V. Rose, Sharon, Pa. 

Union Mining Co., Mt. Savage, Md. 

Garden City Sand Co., Chicago, I11. 

The J. S. McCormick Co., Pittsburg, Pa. 

Geo. H. Anderson & Co., Pittsburg, Pa. 
Fire Equipment— 
Buffalo Fire Equipment Co., Buffalo, N. Y. 
Foot and Power Lathes— 

Prentiss Tool & Supply Co., Chicago, I11. 
W. F. & John Barnes Co., Rockford, Il. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, Il. 
Foundries— 

Harn, Ow & Co., Beaver Falls, Pa. 

Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnatl, O. 
Brightman Stoker Co., Cleveland, O. 

The Lloyd-Booth Co., Youngstown, O. 
Taylor & Boggis Foundry Co., Cleveland, O. 
John T. Caulfield, Richmond, Ind. 

Lake Shore Iron Works, Marquette, Mich. 
Wm. Tod & Co., Youngstown, O. 

Foundry Supplies— 
J. Downerd & Co., Zanesville, O. 

Garden City Sand Co., Chicago, I1. 

Detroit Foundry Equipment Co., Detroit, Mich. 
The J. S. McCormick Co., Pittsburg, Pa. 
Greine1 Economical Cupola Co., Chicago, I11. 
Forgings— 

Cleveland City Forge & Iron Co., Cleveland. 
Furnace Grates— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Friction Clutch Pulleys— 

J. H. & D. Lake Co., Massillon, O. 
Galvanizers— 

H. H. Hodell, Cleveland. 

Grindstones— 

E. K. Morris & Co., Cincinnati, O. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City, N. J. 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Grate Bars— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Hangers, Pulleys and Shafting— 

Lane & Bodley Co., Cincinnati, O. 

Heaters and Purifiers— 

Stilwell & Bierce Manufacturing Co., Dayton, O 








Klevators— 
The James L. Haven Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
Emery Whe.it Machinery— 
J. Wendeil Cole, M. E., Columbus, O., or Chi- 
cago, Ill. 
Emery and Corundum Wheels— 
J. Wendell Cole, Columbus and Chicago. 
Acme Safety Emery Wheel Co., Detroit, Mich. 
H. N. Green, 254 Fulton st., Brooklyn, N. Y. 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 


Heavy Hardware— 

E. K. Morris & Co., Cincinnati, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 


Injectors— 
Penberthy Injector Co. Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
American Injector Co., Detroit, Mich. 
James Jenks, Detroit, Mich. 
Investments— 


Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
Iron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Iron Ore, Bar and Pig Lron— 


Ogiebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E. C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 

Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
N, A. Haldeman & Co., Philadelphia, Pa. 


Iron Working Tools— 


John Adt & Son, New Haven, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 

Cleveland Twist Drill Co., Cleveland, O. 

Cleveland Stamping & Tool Co., Cleveland, O. 

Cincinnati Milling Machine Co., Cincinnati, O 

Higley Sawing & Drilling Machine Co., New 
York City. 

Prentiss Tool & Supply Co., Chicago, I11. 

A. P. Quint, Hartford, Conn. 

‘Toledo Machine & Tool Co., Toledo, O. 

Whitman & Barnes Mfg. Co., Akron, O. 

W. F. & John Barnes Co., Rockford, Il. 

H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, IIl. 


[ron Nails and Steel— 

Weber & Co., Cincinnati, O, 

G. B. Schulte Sons Co., Cincinnati, O. 
Iron and Steel Wire— 

Trenton Iron Co., Trenton, N. J. 
Lathes— 

Prentiss Tool & Supply Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O. 
W. F. & John Barnes . 0., Rockfork, Ill. 
W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, 111. 
Ladles— 

Detroit Foundry Equipment Co., Detroit, Mich 
Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 
Lubricators— 

Eagle Lubricator Co., Cleveland, O 





Machinists’ Tools and Supplies— 


Cincinnati Milling Machine Co., Cincinnati, O 
Prentiss Tool & Supply Co., Chicago, 111. 
Bickford Drill & Tool Co., Cincinnati, O. 
W. F. & John Barnes Co., Rockford, Il. 
H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, Il. 
Machine Screws— 

Illinois Screw Co., Chicago, Ill. 
Machine Shops— 

Toledo Machine & Tool Co., Toledo, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
Mining Machinery— 


Copeland & Bacon, New York. 

Lake Shore Iron Works, Marquette, Mich. 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O. 

Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
American Mining & Machinery Co., Cleveland. 


Metal Sawing Machines— 

Higley Sawing and Drilling Machine Co., New 
York City. 

Moulding Sand— 


Garden City Sand Co., Chicago, II. 
J. Downerd & Son Co., Zanesville, O. 


Municipal Bonds— 

Frank R. Biedler, Baltimore, Md. 
Milling Machines— 

Cincinnati Milling Machine Co., Cincinnati. 
Prentiss Tool & Supply Co., Chicago, 111. 
W.H. Robertson, Chicago, I]. 

Hill, Clarke & Co., Chicago, I11. 

Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

Richard A. Parker, Marquette, Mich. 


Mechanical Engineers— 











Hoisting Engines— 

Copeland & Bacon, New York City. 

Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co.. Toledo, O. 





EKave Troughs and Conducters— 
Berger Mfg. Co., Canton, O. 
Engravers and Electrotypers— 
: maetpee Electrotype & Engraving Co., Cleve- 
and. 
Union Electrotype Foundry, Cleveland. 


Hoisting and Conveying Machinery— 


House Heaters— 


Insurance Companies— 


Richard O. Jones, Cuyahoga”bldg, Cleveland, O. 


United States Heater Co., Detroit, Mich. 


Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Office Furniture— 

Cleveland Desk Co., Cleveland, O. 

Ore Crushers— 

Lake Shore Iron Works, Marquette, Mich. 


Copeland & Bacon, New York City, N Y. 
American Mining & Machinery Co., Cleveland. 


Paint— 


Iron Clad Paint Co., Cleveland. 
W. W. Lawrence & Co., Pittsburg, Pa. 





Hartford Steam Boiler I. & I. Co., Hartford, Ct. 


Jos. Dixon Crucible Co., Jersey City, N.*J. 
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Steel Color Paint— 
W W. Lawrence & Co., Pittsburgh, Pa. 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland. 
James Murdock, Jr., Cincinnati, O. 


Steel Castings— 


Chester Steel Casting Co., Philadelphia, Pa. 
Wm. Jessop & Sons, Ltd., New York, N. Y. 


Scrap Lron & Steel— 

Klein & Cohn, Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 


| Special Machinery— 


Toledo Machine & Tool Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Richard O. Jones, Cuyahoga bidg., Cleveland, O. 


| Smoke Consumer— 
Brightman Stoker Co., Cleveland, O. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Screens for Coal, Ore Etc— 
Hendrick Mfg. Co Ltd., Carbondale, Pa. 


Perforated Sheet Metal— 


Harrington & King Perforating Co., Chicago, IJ] 
Aitchison Perforated Metal Co., Chicago. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa, 


Powder— 

Hercules Powder Co., Cleveland. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Presses— 


Toledo Machine & Tool Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 





| 
| 
} 


Planers— 

Prentiss Tool & Supply Co., Chicago, I11. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. H. Robertson, Chicago, I11. | 

Hill, Clarke & Co., Chicago, Il. 
Pulleys — 

Lane & Bodley Co., Cincinnati, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 

Foos Mfg. Co., Springfield, O. 
Power Hammers— 

W. H. Robertson, Chicago, II. 
Pulverizing Machinery— Schools— 

Bradley Fertilizer Co., Boston, Mass. Correspondence School of Mechanics, Scranton, 

Lake Shore Iron Works, Marquette, Mich. Pa. 

American Mining & Milling Machinery Co., | Turnbuckles— 
Cleveland, O. H 

Cleveland City Forge & Iron Co., Cleveland. 
Pumps (Steam)— 
Tanks— 


aati. Ravenna Boiler Works, Ravenna, O. 
Brightman Stoker Co., Cleveland, O. Tinners’ Hardware— 
Berger Bros, Philadelphia, Pa. 


adial Drills— 
Bickford Drill & Tool Co., Cincinnati, O. Tinning Machinery— 


Railway Supplies— | The Lloyd-Booth Co., Youugstown, O. 


Cleveland City Forge & Iron Co., Cleveland. Tool steel— 
Rock Breakers— Wm. Jessop & Sons, Ltd., New York, N. Y. 
Lake Shore Iron Works, Marquette, Mich. Tramways 
Copeland & Bacon, New York City, N. Y. — 
American Mining & Machinery Co., Cleveland.| Trenton Iron Co., Trenton, N. J. 
Trucks— 


Rolling Mill Machinery— 
The Lloyd-Booth Co., Youngstown, O. 
Sand and Chill Rolls— Tumblers— 
The Lloyd-Booth Co., Youngstown, O. Detroit Foundry Equipment Co., Detroit, Mich 
Saws— Turret Drills— 
Peter Gerlach & Co., Cleveland. A. P. Quint, Hartford, Conn. 
Screws— Twist Drills— 
Cleveland Twist Drill Co., Cleveland. 
Schools— The Whitman & Barnes Mfg. Co., Akron, O. 
Correspondence School of Mechanics, Scranton, | Vises— 
Pa. Capital Machine Tool Co., Auburn, N. Y. 
Second-Hand Machinery— 
Prentiss Tool & Supply Co., Chicago, Ill. E. H. Jones & Co., Cleveland. 
Hill, Clarke & Co., Chicago, Il. | Brightman Stoker Co., Cleveland, O. 
Steam Boiler Inspectors — | B.F. Sturtevant Co., Boston, Mass. 
_ Hartford Steam Boiler Inspection & Insurance; Washers— 
Co., Hartford, Conn. | Milton Mfg. Co., Milton, Pa. 
Suaslsetess Furnaces— | Water, Gas and Steam Pipe— 
Brightman Stoker Co., Cleveland, O. | Addyston Pipe & Steel Co., Cincinnati, O. 
Sheet Iron— | Radford Pipe & Foundry Co., Cincinnati O. 
Cleveland Rolling Mill Co., Cleveland. Well Drilling Machinery— 
Ravenna Boiler Works, Ravenna, O. Wiili Bros.. Ith N.Y 
Steam Shovels and Dredges— ee eee ane eee we 
Wheelbarrows— 


Bucyrus Steam Shovel & Dredge Co., B s, O. , 
se Iron Works Co., Toledo, O. i dain Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Steel— Wire Belting— 
Wm. Jessop & Sons, \Ltd. New York, N. Y. H. N. Green, 254 Fulton st., Brooklyn, N. Y. 


Detroit Foundry Equipment Co., Detroit, Mich. 


Illinois Screw Co., Chicago, Ill. 


Ventilating Fans— 





Wire Rope— 
Trenton Iron Co., Trenton, N. J. 


Wire Machinery— 
John Adt & Son, New Haven, Conn. 


Wood-Working Machinery— 
J. A. Fay & Egan Co., Cincinnati, O. 


POWER. MATERIAL. 


Cheap Power, Desirable and Low-priced Lsbor, 
Abundant Supply of Raw Material and Market 
Facilities, are items always considered by Practi- 
cal Manufacturers. The territory reached by the 
Baltimore and Ohio Railroad offers every advan- 
tage in the above, and manufacturers seeking new 
locations will find it to their interest to examine 
the opportunities afforded along that line before 
locating elsewhere. We will be/pleased to confer 
or correspond with corporations or individuals 
and will afford them all the information or assist- 
ance neccessary in securing the most desirable 


locations. 
M. V. RICHARDS, 
Land and Immigration Agent, B.& O. R. R., 
Baltimore, Md. 


MARKETS. 





LABOR. 


M. V. SMITH, Pres. 
M. A. GREEN, V. Pres 


ARTIFICIAL GAS ENGINEERING 


COMPANY, 


Consulting and Contracting Engineers, 


706 Times Bidg,, PITTSBURG, PA. 





Cc. C. Morrow, Sec. 
Joun A. ELuiott, Treas 


ARTIFICIAL GAS applied to all branches 
of manufacturing and domestic uses. 
Apparatus for the manufacture of cval- 
gas furnished at lowest prices. 


Geo. H. Anderson & Co., 


524 Standard Blidg., Wood St, 
PITTSBURG, PA. 


High Grade Fire Brick 


GRATE SETTINGS, ETC, 





BRANDS: 
“Anchor,” Extra. “Garfield,” No..1. ““IXL” Sand. 


Locomotive Tile a Specialty. 


Works and Mines at Bolivar, Pa. 
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The star (*) indicates that tt the adv. appears alter- 
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PROPOSALS FOR MA- 


CHINERY AND 
TOOLS. 


BOARD OF EDUCATION, OFFICE OF THE 
SCHOOL DIRECTOR, I90 EUCLID AVENUE. + 

CLEVELAND, O., December 8, 1893. 
NEALED PROPOSALS will be received at the 
effice of the clerk of the Board of Education, 
190 Euclid avenue, Cleveland, O. until 12 o’clock 
noon, January 5, 1894, for furnishing the lathes, 
drills, planes, milling machines, vices, hammers, 
squares, scales, dividers, calipers, files, and such 
other machinery and tools as are needed to equip 
the Central Manual Training School, according 
to the specifications therefor on file in the office 

of the School Director. 

All proposals must be sealed up, addressed to 
the clerk, and plainly endorsed on the outside, 
‘* Proposals for machinery and tools.” 

Proposals are to be for machinery and tools de- 


livered complete in the Central Manual Training | 


School building. 

Specifications may be procured at this office on 
application, and all proposals must be made on 
blanks furnished by the School Director, and 
must be accompanied by a bond of five hundred | 
($500) dollars, with good and sufficient surety, 
resident of Cleveland, that if the bids are accepted | 


the machinery and tools will be delivered as | 


proposed. 

Each bid must contain the name of every per- 
son interested in the same. 

All proposals not in accordance with specifica- 
tions furnished by the School Director will be 
rejected. 

he School Director reserves the right to reject 
any or all or part of any or all proposals. 
H. Q. SARGENT, School Director. 


 §,000 a. 


AMERICAN 
FOUNDRIES, ” 


Most Complete, 
Accurate 


and 
Up-to-Date 


Directory otf the Founns 
RIES of the Unirep SratTeE- 
ever published. 

INVALUABLE to FOUNDRY SUP- 
PLY FIRMS. PIG IRON FIRMS, 
COKE FIRMS and all who sell 
to ‘MELTERS: of IRON. 


JUST PUBLISHED BY 
THE 


IRON TRADE REVIEW 


COMPANY, 
27 Vincent St., Cleveland, 0. 


Price Postpaid $5.00. 


























IRON AND STEEL MARKETS. 


IRON ORE. 
{On Lake Erie docks.]} 


Low Phosphorus Bessemer 
No. 1 Specular, Bessemer............cccccees00 
No. 1 Bessemer hematite.............. 





No 1. Specular, non-Bessemer 


PIC IRON. 


CLEVELAND (ff. o. b. cars) : 
NG vanarccctnieosvorecdusietiadden A cadsevcetsees $11 Co@$11 35 
No. 1 Strong Foundry.... sees 12 00@ 13 00 
No, 2 Strong Foundry +» I1 C0O@ 1200 
No. 1 Grey Forge, red short...... - 10 50@ 00 00 








No. 2 Gray Forge, neutral... 10 00@ 10 25 
No.1 American Scotch.... - 13 00@ 00 00 
No. 2 American Scotch.......0.......cseee I2 50@ 00 00 
Lake Superior Charcoal.......... - T§ 00@ 00 00 
PITTSBURG : 
NG Se IY vaoesss scyatcccectsabessivsdcosssece $12 co@$i2 25 
No. 2 Foundry..... II 00@ I1 25 
Grey Forge. ...............0 10 25@ 1050 
White and Mottled....... 10 00@ 00 00 
Warm Blast Charcoal................scecseeees 18 00@ 19 00 
CINE SEOROE CMMICORY 5c crercecessseccccssescncvceee 22 00@ 26 00 
IRN vais vacavabumb bach de xiss Sedesacsetvanocnes Il 0o@ II 25 


CHICAGO (reported by our representative:) 


| Lake Superior Charcoal............cccsesee $15 50@$16 oo 
| Local Coke Foundry No. 1 s 


- 13 50@ 14 00 
- 12 25@ 1275 


Local Coke Foundry No. 2 
12 Cco@ 12 50 


Local Coke Foundry No. 3 














Local Scotch Foundry No. 1 14 00@ 1450 
Local Scotch Foundry No. 2.. 13 50@ 14 00 
Local Scotch Foundry No. 3 13 00@ 13 50 
| Southern Coke No. 1...........0006 13 75@ 14 00 
| Southern Coke No. 2..........0004 12 10@ 12 35 
Southern Coke No. 3..........0000 11 60@ 11 85 
Southern No. 1 Soft............... « 12 10@ 12 35 
| Southern No. 2 Soft................ + 1160@ 11 85 
| Southern Silveries No. 1 7 14 00 
Southern Silveries No. 2..............0.c00ee. 13 50 














Southern Gray Forge................... ) 11 00 


Ohio Silveries No. | 17 00 
Ohio Silveries No. 2 16 75 
Ohio Strong Softener 2 1600 
Alabama Car Wheel 18 75 


CINCINNATI (reported by Rogers, Brown & Co.): 


Southern Coke No. 1, Foundry............ $12 oco@$12 2 
Southern Coke No. 2 and No. 1 Soft... 11 00@ 11 25 
Hanging Rock Coke, No 1............00000 13 75@ 14 25 
Hanging Rock Charcoal No. 1, Fdy..... 18 50@ 19 00 
Tennessee Charcoal NO 1..........0..000ee08 14 00@ 14 50 
Jackson County Stone Coal No 1. - 15 50@ 16 00 
Southern Coke, Grey Forge................ 10 00@ Ic 25 
ee. ea 9 75@ 1000 
Standard Alabama Car Wheel... .-» 17 50@ 18 00 


ol” ee er ee 16 00@ 1650 
Lake Superior 
BUFFALO (reported by Rogers, Brown & Co.) 


Mahoning and Shenango Valley, 











strong, No.1 Found ry..................... $13 25 
Mahoning and Shenango Valley, 

strong, No. 2 Found ry..............ss0000 12 75 
Ohio Softener No. | 13 25 
Ohio Softener No. 2 12 75 
Jackson Co. Silvery, No. 17 30 
Jackson Co. Silvery No. 2 16 00 
Lake Superior Charcoal............... ose 15 75 
Temmessee Charcoal .....ccccoccsserccccssccvere 16 75 
Southern Softener No, 1 ae 12 25 
Alabama Car Whieel.............0ccccoses.sose $15 50@ 19 50 





Hanging Rock Charcoal $18 50@ 20 00 
DETROIT (reported by F. B. Stevens, 74 Griswold 


St.): 


Southern Coke No.1 Foundry............ 3 3 85@$14 10 
Southern Coke No. 2 Foundry... . 12 10@ 12 35 
Southern Coke No. 3 Foundry............ 11 60@ 11 35 
Southern Coke No. 1 Foundry soft...... 12 10@ 12 35 
Southern Coke No. 2 Foundry soft...... 11 85@ 1210 
Tennessee Charcoal No. 1 Foundry.... 15 10@ 15 35 
Tennessee Charcoal No. 2 Foundry.... 14 1ofb 14 35 
Tennessee Charcoal No. 3 Foundry.... 13 60@ 13 85 


Lake Superior Charcoal No. I..........++ 15 50@ 1600 
St. Louis (reported by Rogers, Brown & Mea- 
cham) : 








Southern SD IND: ° Rivasvesckses apinvocnsuceien $12 75@$13 00 
ROMEO ED COME BUG. Boscicnencc coves cevcceccedae II 50@ 1175 
Southern Coke No. 3........ conincosse RE ODED 3Y.25 
Southern Grey Forge sesecescves 10 50@ 10 75 
Southern Charcoal No. 1........ss0+. 15 50@ 16 00 
Missouri Charcoal No. 1........csscssssesseees 14 00@ 1450 
CRE POT URIBETS, cic, sesevscnscesntsecbichiseents 16 50@ 17 00 
Lake Superior... pbcpbdcheneseepnnanibwspeseilensiens 17 50@ 18 00 
PUUREI citschideicss ccc uponsr onsnsvsckonessenstonsio’ 17 50@ 18 00 
Connellsville Coke, St. Louis............... 4 80 


OLD RAILS AND SCRAP METAL. 


{Prices paid by mills.] 
Gross TONS 


IE NS ah, aisles 5 at eddtedenasain chee $14 00 
SNES WONNII sins se detbiltnhs devnesenasnssooss dbagekbeavenesse 12 50 
NET TONS 


No.1 R. R. wrought scrap 
NO. I Wrought SCTAP..........cccccrsceseersscsseessesoenes 
No. 1 Machine cast scrap... _ 

RPO GIG, wii secccscsvsecssosense 








PEELE STILT 10 00 
Wrought turnings (free from cast). 8 00 
URE FOUN ccchctessietactincescscecae 6 00 
Uncut wrought iron boilers.............cccceseceeees 5 50 
SE IS Be ks, secnncoscsedsacenteapwasatteons 50 


NE Scr cei earbuds iscédeccvswedudhritgas vdecaseetwocese 00 
Pipes and flues (clean) 
IR ase dedgdsiesscecesossassonte 
Hoop and band iron 

TRORE. BF OT ics stansibessesecc08e ona 
Wrought drillings............... on 
NE MI rahe cachaduiccaidtnciateedssasitaieedientshs 
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251 to 271 W. Front — CINCINNATI, OHIO, 


OWNERS AND OPERATORS OF 


| J. A. FAY & CO. THE EGAN CO. 


| 1835 “8 ESTABLISHED 8 1873 


Originators and Constructors of 


- WOOD-WORKING MACHINERY. 





BAND; SAWS— ~T WEL Vv E" STYLES. 


= MEDALS FOR SUPERIORITY OVER ALL 
COMPETITORS. 





A PAY BGAN Os 





360 awarded us by the various expositions in! this 
country and abroad. 


“GRAND PRIX” by the Universal Exposition, Paris, :S89. 





Decoration of the “Legion of Honor’? conferred by the 
French Government. 


—— “. 
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OF ALL K/NOS FOR 


7 MILLING MININGAND ~\ 
AGRICULTURAL MACHINERY, 
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oo 5300! gp s8topPF Reuss ool? oA geting OR DE 
LARGE AWD VARIED ASSORTMENT OF SIZES. CORRESPOMOENCE SOLICITED. |s** 


3s THE ROBERT AITCHISON. «sv. 
Ww PERFORATED METAL CO., “iS 
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offi pom 5° 68 7363 aR Ont, CHICAGS, a oat gov! cntor® 
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Janine STATIONARY TUBULAR Borers ExcvusiveLy, i 


yt garteme DOILER lilo 
BRACES _ yanHOLES | 

FANG WITH ESTEE E55 EcuPse eM Waker eriy) 

SELL THEM FOR LESS MONEY “sty onrs. Wed 


WE FURNISH NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF athe cater tryna re 


THISS*SSOLER THAN ANY FIRM IN THE Sores STATES 

















THE STURTEVANT 


IMPROVED PORTABLE FORGES. 





PRESSURE BLOWERS 


For Cupola Furnaces and Forges. 








The Sturtevant System of Heating and Ventilating 
Manufacturing Establishments. 


B. F. STURTEVANT CO., 


BOSTON, ‘MASS. 2) 
91 Liberty St., NEW YORK. 16 So. Canal St., CHICAGO. 





135 No. Third St., PHILADELPHIA, | 


STRUCTURAL MATERIAL. 







Beams and Channels (f. 0. b. mill)....... 1.45C@1.60c 
OIE ss csicarsstivcerses 1.45C@I.50c 
BD iccckesnsscecons --I.70C@1.75¢ 
Pe RS mE LES Ray 1.50¢ 
GRNORD OE PIGS OW ois snap ascccevecWidswrser<osanedspraditbas 1.60¢ 


MERCHANT IRON AND STEEL. 
Flat Bar. 












0 FOE Ba viv ogacvecctoxevainainpenouvcincavesdecdkasiouees I 60 

2 to 2% inch.......... saphediinnsccliuibenlavasetcea: eli maee I 70 

DE SO: BEE Back cvercsisayrveciscecdsquanticnatapasacttaseaeees 1 85 

Se BOG STIR ccm siscctcecodadavnsevenectcgceienmmenadl nieces 2 10 

4% to 4X inch......... daveeeediNerndivc Wainy 2 79 

4% OSG SENG acs cthejanie syacstercymbathiataveeiamtunieteaxiaued 2 

Oval. 

Fe Ok TE, CO sn doccincaaccaniaehsalguakivarsnastesaesecsemanien I 80 

% to % inch ; 

> mies aA a Ie oe ee, 
Half Oval and Half Round. 

FEE 002 SOBs ccscxci uticagitenarthaneienpesscdinhasimaciden 

| w to1% inch 

1. Hy ROE RCT ok. tscacencstivenecebecacicanc’ 

ME sncidcaqinaenkuneoesbaamilasbigeksraiaatwnrdins 

IE <ecensdsscecisanpesasedunnsqhibhageeded mestintiausam@ibnaeesacusedinnel 





Heavy Band. 
1% to6 by & and 5-16 inch 
1 to1% by &% and 5-16 inch... 
%to % by \% and 5-16 inch 
¥% to % by & and 5-16 inch 


Hoop Iron. 











I 7-16 to 4, NO. 13, 14, 15 ANA 16.........ccccenssceeseeeees 2 15 
I 7-16 tO. 2, NO. 17, 18 ANG 10.......ccccsecccecsesesssssccanes 2 20 
¥7 16 £0 2, NO, Wirescccccorcsrevesccoscnaceesapetsiohendotenasenl 2 30 
S06 ber S, NG, Bl saisicccccupstecniasicibaseapincioeinoan 24° 
1 Fs9O-00:2, NOs Sbicccnsresscssssqucapicecresinerpisnseccspavexsesd 2 5c 
OER te ee. f. ere 2 20 
fe eS ee) ee ee 2 25 
1% to 1%, No 19 and 20........ retone 2 30 
11 tol134, NO. 21......ccesseesees wees 40 
G0 596, Des BD. nase ncsccemcnteiagnmnntiowencaeaibanel 2 50 
15-16 and r inch, NO. 13, 14 AMA 15......c:cccceccecsees 2 25 
15-16 and 1rinch, No. 16, 17 and. 18..........cccccecceees 2 3c 
15-16 and 1 inch, NO. 19 and 20......:ssssseseesseseeses 2 40 
Th-1G BUG T AMON, NOV BMidssiiccscen cessed 2 50 
tS: 86 SG 3 EMCW; PED. 88... tos cecndivedacss: <digaee 2 60 
y INO. 39) RGM SS oases. Sa cgisgs-nsvecteneonsaccplaneae 
Wey EOS BG “FF UE TO sneak Bincbavedsvicecitasiccenennee 2 50 
Fig OO BO: US Bsa ccvekisinotzionmnnessncconeiamaebawbead 2 60 
Sik); MIRAI ht acicnesansuhealdenpiaamiamaniiandae cnesnqhunnescscsegaitel 2 70 
is RU Ds cccnaluiescn tenting: aedasenss thence dehidhmbundmtantiiien 2 8o 
SOW PiGs ES. 36 BE Bion ntecepteneninnnid s+ne2 50 
ey a a ee ees wees 60 
$906, INQ 19 BMG BOisscsosiciensassossocsigeiiDhadeattnadenl 2 70 
OB ig | EE eee eee «22 80 
PE, UBs CB iciiteinsvosccaskdcsdsndagisecesscnsdeamimatnaisicee 2 go 
is Mee ABs OG INE TS oc snk seccseesswe-cctenend sse2 60 
sg SEO, BO, 27 MUM BGs csecerescceevicnsaranmmealvemiibicanads 2 75 
EEGs BP RDG Wiasoiko uvsecceescssrsonssstagencnitalicniniel 2 85 
Wk, NOs DE. ..cccccnasavdssdincajiuemrvececeieieeiiline teed 2 95 
Bg COON BB vccuerss soaeentiacconseapedencestaauaepeaallaan. 3 05 
Br@SG, INO. £4, 14 GWE Wioivsccescecsccssvsvcatunits 2 85 
BI8G, TNO. 1G, TPG WO cisccsccssaccevenncocsiansonncen ais 2 96 
EI=16, DUC. 09: GOR Bthisisas Seca snowniesrinbiticccetancnmiiaall 3 00 
F1-3B, ING) Gi ..cacinvsscinteedacscevesspoenchisieannadig wsoos3 TO 
85-96, NGS Boks sicciecctvevescsstenndcin agen 3 20 
EI0IG, ING. OB ndcserinescscvies cscdaedamtbenessidatenibiaal 3 30 
$6, ING. 535-56 MIRE BS. ccc erceesidigdeittbnesdeansre sls 2 go 
1 Fey TRO; S0y BF BRE ED cncind: Wevciecasiestistinicatediiiane 3 00 
fo oor" Yer eae --3 10 
| 4, NO. 21......4. ones apeeeceesannccessdenguadesssecenens «+003 20 
¥%, No p- kbaiagus ns senecsdeerssegetiasiveccedsenmuntuseiioaghes see03 30 
Fog TRG. Ci cctccnecesigstyescun tahitian citestimpeabeeseiedlalinin 3 40 
9-16, = 13, RA UME, BE ccvisneensccuctescvipeccccdtascaakhiees 3 10 
} -BG,- 20s 16, TF BO Cilia Saiis- cannes: adusckvadvbeinceceee 3 20 
J16, NO. BI 30j.. sissensessecesesovss ay tenses Me 3 30 
WB Fee 0 oo. Sa deasncesacbaticaicdeminmeinh sities aikcticie na 3 40 
9-16, No. = qneapemecncerconaqecs ce seussngneccene semeussereencseeiiiel 3 50 
FUG! DS BB ors ciknceSse adoestgsecceisesausssdipgeebaiy teed 3 60 
7-16 and y inch, NO. .13; 34 SUG BS cccsicskcisss conteots 330 


7-16 and ¥% inch, No. 16, 17 and WS issces paveccesevscreall OD 
7-16 and i inch, No. 19 and 20 
7-16 and % inch, No. 21 
7-16 and % inch, No. 22 



















5 RG QUE 56 SMES IU GK RSs sevecovvenasasnctcinacecveenaae 80 
%, SOO: 33) BS. GOS WS crcsesrinscsesie-: dpaeiiesasccsasiniee 3 80 
Map ESO FF BIN TO. . oxesicvnnsccconsanecambiee-ccdiad +3 90 
%, No. 19 and DRiicccccscencccccsnceccsiaiaanaene .4 00 
Wig INOe: Bh incsssicvesaunscacsvcacsecshinnddacephtionbabts 4 30 
Py BU BR insctinvestocsssuntienctessepuenmeiabishamainas 4 40 
Pihj SND. BB snickveos aesconqunncescdaileumddeesclaiaiendicea sa 455 
Light Band. 
1% to 6 by % to 3-16 inch........cccecsececsseees : I 90 
1% to 6 by Nos.i11 and 12 ; «I 95 
1 to 1% by % to 3-16 inch.... «I 95 
| 1 to 1% by Nos. 11 and 12.... -2 00 
%and 13-16 by &% to 3-16 inch, 2 10 
% and 13-16 by Nos. 11 and 12. 215 
¥% and 11-16 by % to 3-16 MCh... ceccseseeceeseeees 20 
¥% and 11-16 by Nos. 11 and 12... voneeZ 25 
¥% and 9-16 by % to 3-16 inch............ccccssssceescerees 2 35 
% and 9-16 by Nos. 11 amd 12.........cccccsceeceees wa 


% by % to 3-16 inch... 
YY by Nos. 11 and 12 


Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 and 12 





% iich, “13 and 14... 
4 inch, 2 * ewe: i SS 
¥% inch, ss + ~~ ‘<r ar = ee 
Sheet Iron. 
a 10 
No. 12 
No. I4.. 
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THE ADAMS. 


WATER TUBE BOILER. 


This Boiler is absolutely safe from explosion. Gives as much 
steam from the waste heat as any boiler made. Easy of access for 
cleaning and repairs. Furnishes perfectly dry steam. Occupies 
little ground space. Economical in first cost. Send for complete 
circulars giving list of users and testimonials, one of which is 
printed below. 

The Falcon Tin Plate & Sheet Co., } 
NILEs, O., Aug. 18, 1893. 
Chas. P. Adams, Esq. 
Dear Sir: The three boilers of 225 H. P. each which you furnished us 
are working in every _ satisfactory. We consider them as good steamers 
as any we have ever use Up to the present time have spent nothing on 


them for repairs. Very respectfully, 
THE FALCON TIN PLATE & SHEET Co., 
By Warner Arms, Pres’t. 


cS. FP. ADAMS. 
807 The Cuyahoga, - CLEVELAND. O. 

















DO YOU LACK STEAM? WECAN HELP YOU! 


Sold only upon approval 
after trial. 

For information, prices, or 
estimates, 


ADDRESS 


GORDON 
Hollow Blast Grate Co., 


GREENVILLE, MICH. 





Gordon Hollow Blast Grate for Culm, Slack, Etc. 





Pays special attention to 


a 
iron ore, blast furnace, 
é on ld ( eVieW rolling mill, foundry and 
machine shop interests. 


Per year $3.00. 





WE CLAIM FOR THE 


“BIRDSALL” AUTOMATIC HOSE VALVE 


1st. That it is instantaneous in its action. 

2d. As soon as hose is laid out the valve is 
fully open without any other manipulation. 

3d. Time wasted in making connections and 
opening valves by hand is avoided. 

4th. Always ready, impossible to use it wrong, 
and is therefore operative by any person. 

5th It.is durable, ornamental, and reasonable 
in cost. 

6th. It is adapted to any place where hose is used. 


Agents wanted. For further information address 


PAT.APPLIEDFOR BUFFALO FIRE EQUIPMENT CO., 


The “ Birdsall’? Automatic Hose Valve. BUFFALO, N. Y. E. M. Birdsall, M’g’r. 
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Above includes plates 90 inches wide. 





Ge I I sa nicin vannncninpesicbiceviavlanion Yc. Ib. extra 
OO FIND BR. WI snckc ses osnctendessis sononnssnens e. 
Ioo to 104 in. wide..... a 1¥c. Kg 
SONG TD US TRB. WB scan enccorcdivcstvtarnsicvnctnasncieases special 


American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 








1 tO 2 in, INCLUSIVE.......secerereerssessersssceererrsesenees 08 
SU UU svpacsdpaiestaccnncn Latbicoccducostvedenioned 08% 
716 to % and 2% to in... icniticenaniid tieeacmanstenad 09 
4 > ee -+-.00% 
{ 5% to 11- be-pere 4% .10 
TT ee 10% 
% to 9-32 and 6% to 7 in II 
EE eiiclinhc bss aicskn eisai culled kbntycsesticisebevektaobesewten 13 
Flats. 
cts. Ibs. 
| 2to 9-16 in. wide by 2to % thick............ccceceeeeseeeees 8 


Bessemer and O. H. Steel. 
base price, 210 


“ 2 50 





RO vcca a pitnksiachsapecenibenetvsekaonvvcastonssoeensatgieos 
obson's “‘ 
“ce ** Choice ” 
Burden Boiler Rivets. 
%, %, 11-16 and X% inches diameter.................... 3 80 
Bridge %, %, 11-16 and ¥ inch diam.................. 3 50 





MACHINERY SUPPLY MARKET. 






Anvils. 

DOI os icstes os snesscnne se dieuckoweiietais oingbeiblecwtons %# I) g@10 
PWR Ws iicvk pacescunsonsvesickianiseresoeseteeGhenetucvibecenss #8 Ib 12 
Bellows, 

eee oy Sars dis 40 
Blacksmiths { Bullock’s......... dis 50&10 
III ines cicsakpetouacnenaibidbinensveducsindinaond dis 40@40&10 
RRR ES eee dis 40&10@s0 

Belting. 
Boston Belting COPS DURE, 0. dacccossonsscosseniss dis 70 
“extra vane 
3 = SY + SI iikaatnhovnspusdsoniccssstoubaad dis 55 
Cleveland Rubber Co. extra standard...... dis 60&10 
RSE MIT BUR Dines cvnceivecneuheiesakassseesceesesoosentost dis 45 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 
SEE DRE INET... cncinssrnersvasnsasalewbsccsoanstnvbeiel dis 50 


Shultz Raw Hide Leather Belting, Double 

ene SRE TOI iainiscn cn ssiccosesecnen di 
Standard, oak tanned.... ...dis 
Alexander Brothers’ pure oak tanned............ dis 45 


Blowers afd Exhausters. 


B. F. Sturtevant’s. 
Boston Blower Co., ~ 
SNIND .57 5. i locus tadeunainh takelintebaivbsdsentichesonsenasie is 

















Gtamp before a blast. | Pragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 
> POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AED ALL home thaw ne 


HERCULES POWDER R COMPA 
Prospect Street, eee Vata, 





mBROULES, 
HE GREAT STUMP AKD 


ANN IHILATOR. 






Chucks. 
Cushman’ S 4 Jaw Independent...............cs0c00+ dis 45 
Re Sn ee dis 40 
ig | ere dis 30 
2 2 Jaw Brass Worke?6...........0.e00 dis 30 
- Polen ikcnasesceledisegsridiccbiectesnnasesstbctesd dis 35 
Wescott’ s Scroll Combination..............0...++ dis 33% 
Independent .............sseseeeeerereeeenes dis 40 
TACIEO ESORE TIT... 0... cccccesoccesssioed dis 30 
gE a re en ere dis 40 
<e ON RT ror ee dis 45 
Whiton’s Independent.............:sccseseseereeessers dis 45 
National Combination pepncevedevesoocenenucctovoedbonioed dis 40 
SEL, 595). <= ‘>> -apnegenenentorecbemmnansenebbaesiid dis 40 
UNE MIE AL a cncpcnnscnnstnenvesnnnncirrsanveevoossapinevareevd dis 20 
Morse Pte Ss stands canebediasbibhibeooreneiudcosnuiseeyeteosd dis 15 
Skinner’s Combination Lathe................. dis 40&10 
mi Independent Lathe............s000 dis 40&10 
v Universal Lathe... dis 40&10 
" | ROR ES: DE Pe ree dis 20 


Cutters and Reamers. 


TERRE at REE ee eee jeaescisiinieal 
Pratt & peers ees! 
Standard .. 





IE avi ciesnctnscist sss bcctnsctednstinscicsevensocs cneves 
ES Ee ee Blb 3 
Drill and Drill Sockets. 

TNE FIRST G vactanciscnsesscalooncsonsscercensescesqescod dis 50&10 


Morse Taper and Straight Shank to 14”..dis 50&10 
Morse Taper and Straight Shank Larger 

RINE NET cdaicnspchacusencencstssonsensksinessascadevevioeconsed dis 25 
DOTETE CR evs cccvcsccrcecescccsccisonessosouccecesesuesonened dis 25 
Standard Twist Drills dis 55@55&5 
Cleveland “ dis 55@55&5 





Emery. 
No. 4 to No. 54 to Flour, C. F 











Je we. WILLARD, Managere 


46 gr. Isogr. FE, FF. 
WE 2%c 
5c 2%c 
5¥4c $< 
6%c 57c 
Io ¢ 7%c 








———— 








eae... -— — 








December 28, 1893. ] THE IRON TRADE —_— 25 








FRANK R. BIEDLER, 


(PRINCIPAL) (BRANCH) 
Baltimore Offices, New York Offices 
Moore Building, Welles Building, 
S. E. Cor. Baltimore and Hanover Sts. . 18 Broadway. 
MINING, MINERAL AND TIMBER LANDS 
Municipal Bonds, Large Tracts of Florida 
Farm and City Mortgages, Phosphate and 
Short Time Paper. Hammock Lands. 


EXAMINATIONS AND REPORTS MADE. 8@Correspondence Solicited. 


LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U.S. A. 


Manufacturers of Belt, Steam and Electrically driven 


POWER PUNCHES AND SHEARS, 


for all kinds of Boiler, Tank and Structural Iron 
Work, Rolling Mills, Locomotive Shops, Car 
and Wagon Shops, Plow Shops, etc. 








Send for Catalogue. (3) 


Vi z=. 


Patented Dec. 27, 1892. 


IT HAS QUALITIES THAT 
ARE UNDISPUTED. 


amb * Rapid, Active, Prompt. 
pie Y/ One movement in and out, one 


turn of the hand and the 
work is secured. 


The Capital Machine Tool Co., ausurn,N.y. 


SKINNER ENGINE CO, ERIE”! 


Center ea Automatic 
Side N throttling 


FOR NEW FEATURES SEE NEW CATALOGUE. 


Maver = Boiler =§ Works. 


MANUFACTURERS OF ALL KINDS OF 
























TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 





IRONCLAD PAINT CO. iron ciad Paint Co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAN D, OHIO. save liability of suit for using an 

% article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 





most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 
Ground in Oil 

onl USED BY NEARLY ALL THE 

vrade Wark Patenw¢ RAILROADS. 





RAVENNA, - = OHIO. 


| No.6 


Barder, sutahiani aac cceuvachiinduitinned i 
1 Pe Fi TR cikccuiksscteniaksaunied<caseneteatinscied i 
Kmery W heels. 
sis iin ccc niche aco beianaiicintgattacnarscdgyliagin i 
I Mii acsuckccamaitesduceninsspnanchevecteatasiiaand i 

















dis 60&10@60& 10& 10 







dis 60& 10@60&10& 10 
-ateelaeieicaeadaiabceel dis 25 
scien OY LES A dis 60&10@60&10&10 
BCT SB TONG ccc ccvccsescecences dis 60& 10o@60& 10& 10 
i iketnccvscancdnisienssonesccpect dis 6c&10@60& 10& 10 
SII Gina cxoscce eid vintetasienencecicsviniatcelealinil dis G70 
Western... dis 70 
Stub’s ... ...dis 25 
MN 5c ccanancsnnnniiidetaiNiiadetnimndadadhtonieanl dis 30 
Reynolds Bros.’ Hand Cut........::ccsccsseseeeeeeeees dis 50 
Industrv File Works Hand Cut..................... dis 50 
Hammers. 
Weg TOE bo bncnies cdanis copangn dude batanstine devodesetvewisenceet i 
Atha new list, Jan. 15, 1887 di 





Heavy hammers and sledges under ib m 


“ 














QVET § DB scicasccccssce 
Jack Screws. 
Illinois Bolt Co. list... esecceeseaccsseese sosecccoeneld® 75 
Nuts and Washers. 
Sizeofboltinches % 5-16 % % % % 1 
SQWATE......cccssccsseres 8 7 5% 4% 4 3% 3% 
Hexagon. 15% 1% 8% 5% 5% 
Wem cian ciaieninss 9 8 i, 4% 4% 4% 
In lots less than 100 Ibs, ® ada ¥%e., 1 Ib boxes 
add tc to list. 
Nails (wire). 
Slot Vekber tt, SOUS icsissattcntavesitssteiviiiasviieasnstiesie dis 75 
Standard Penny Nails, @ keg card rate 
ge, SEs 
Less than car lots.. i? % 
Oilers. 
Se i Ti aidicacaccqsceieakndatendtinstdecscsaibesavecsi dis 60 
DrGOG ONG COMME Tins. crecszressrchecndansecinecsaeeunatoged dis 50 
Malleable (Hammer’s) I, $3.60; No. 2, 
$4.00; No. 3, $4.40 ® hy Spasechanconccoaeell dis 10@10&10 
Packing, Steam. 
Dba a isin ssscctenccntaiininndxemal dis 60 
American Packing Hemp. Liaison hse tien ---B I 9@t10 
ean - | : siaeneeriieitebciemem BW 14 
Italian 7 aedaee 
Plumbago Piston...... 
re 
Morrison’s “.., 
SG Be = ccisescavensnvanstsionsin 
CO Re ATT # 
| MERCENREOE MICE rc. ccisceigensesinceccntetnititcsiel: 
| pai 4sc ® ib 
Rainbow ee cece aa te than Fuii Rolls. $e ath 
| BCTEOE GSROOE i,k ccrsctishsasistovndeddictniaitian 8 bb 75 
| Picks. 
Railroads, 5t06Re ea ciphapaideiceeinaskcces aca -+-.$12 dis 60 
CAF iinncinadiemae $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List..............cccoccccscsccoce dis 40 
Medart PUlleya.......cc<csecsscssecscesces 






Split Wood Pulleys 


Rivets. 
Iron, Thousand, list November 17......dis 508&10@6o 
Iron, Ordinary, ‘Cooper’ s Block and Carriage 
list November RP nvensinccidasctacdsscscumenes’ y 5081 
COC G aaincissssiscnncadnstslonedcionidnindacsiasaticdion dis 50@ 


| 
| 


Steam gia sie tits 


And get the genuine article, and | 












Disston’s Circulat..:....... 
Band...... 
“9 Scroll... etetvamabeah te eiakocciunducs 


~ Star bbs sade cdiddbu Means deeienweniand Saetied 


Atkins’ Circular pate 


“ae 

se Diamond anid 

“ Tuttle Tooth Cross-cuts... didi ase - 
_ One-man Cross-cuts....... wiivaanicedii _ 


No. 1 Handles 


Excelsior Saw Tools 
Se ee gre ; 


« “ “ 


| Cards, Hand and Nut to 2 in 


| Carpenters’ “ 
a 


IRON CLAD PAINT is the 









Morse be = dis 
Pratt & Whitney La ** new list.....dis 10 
MEGGRING OCTOO TODO viccinces cose ssasseiiasteijiapliord dis 55 
Pipe he to 24% in dis 70 
Sta BORG TRG ieikcccicssccocatsis casedtvele 25 
ROWS TOILE TO asic css niccencnsecnse dis 55 
RG: DI inna ctinticcenceinateiiesbaiesacncaemnneal dis 40 
Vises. 
I TI ana nice ss pnis tape cctvasicg apalnadiptbagichabgcanaunicioe dis 60 
IMI © Cia scgesuconadigunse sdenensth delmibdengoccoabisvel dis 20@25 
Be OMAR. is: scncinsncach amvababituadecouasuiieutseutésionn dedi dis 20 
FE Bc cincenstdvnse cipabiendentnetice dis 25@30 
MEE Wiens 00 iss decadtnnieniel pm 
gg Bo ee es aindiiiset Mia dis 40 
MONI GEE Wik iwcaiivcsonsteienesigitdindaldlan dkaceumielcach dis 15@2o0 





IGG rai seapsicassinngcinensasccatendibmantaiconcieieiidass dis 35 





ee ae 
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New List, Jan. 18 ies 
Rie eet ARE al ee St RD dis 



































pm mr dis 4 
ght and annealed, — o@i8....... dis 70&10@75 
26......dis 7: 5 

ae = Nos ae i dis 75&10& 5 
oa Nos..o to 18, market list......dis 70708 5 

Wamized Nos,oto18 ooo nnnesssses dis65& 5 
Tinned market Ba BE ccnsnesrvncsnanccnseigil aie 67% - — 
Cast SLOCL]....-rrerrervsererorere coeees . 1S se <7 CS hhas’ — \ Mes o «. | ay - w 
Tinned Broom Wire...............-...++« dis 70&5@70& 10 £ oe 2222 SF = BM TLS cadet cay 
annealed Fence, Nos. 8 and 9.............0.00ssseeee dis75 bP nse 3 LUX Seite $2. 
Annealed Gra Nos. 10 to u pambipitnananmnneseatiail dis 75 eee é OR . p.- r\ 
Stub’s Steel re regular... ..95¢ # Ib dis 30 Pe ** : 

Wrenches. 7 : , . « AT D 

Gira Bins pa = aN pRFORATED META, 
Agricultural ............ccesssserseneseseeeeeesssses is 75&10 r V% 
III vnpcccsevicnceracnsnccvesccocceresnoncese’ dis 55&10& 5 s OF ALLKINDS FOR 
Bemis & Call’s Combination..................000000008 d 






Donohue’s Engincers...............-..0cseseereees is 20 
Lamson & Sessions Engineerse...................15. i 
Billings & Spencer’s Drop ss cst spd 

William's x 
Alligator a7 


















AND ALL OTHER PURPOSES 


HA ot 
Go, IbLINOIs* 
WE rere ; 



















Bolt and Nut Works. 





HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, ’Machine, Plow and Ele- 

vator Bolts, Coach Screws, etc. 
Steel Stamps and Stencils. 


Ege og A. . H. & Co., Rubber Stam STEEL, 


























IRON, COPPER, ZINC,::BRASS, TIN, 

































Seals, Stencils, Automatic Check Punc ™ - ' fe 
and Numbering Machines. 92 Seneca St. And all Other Metals Perforated/as Required for ee 
GRAIN CLEANING AND MINING MACHINERY, , 
E Cc PO PE WOOLEN, COTTON, PAPER AND PULP MILLS, 
s LJ > | RICE, FLOUR AND COTTON SEED OIL MILLS. 
COMMISSION DEALER IN SUGAR AND MALT HOUSES, DISTILLERIKES, FILTER PRESSES, 
‘ STONE, COAL AND ORE SCREENS, 
BRICK AND TILE WORKS, FILTERS, 
iron Ore, Pig Iron , SPARK ARRESTERS, GAS AND WATER WORKS, 
OIL, GAS AND VAPOR STOVES, 
AND METALS. COFFEE MACHINERY, ETC., ETC. 
STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. be 


anh nc THE HARRINGTON & KING PERF. CO, 


peso mcg ape Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 


PETER GER LACH & cO., Eastern Office, No. 284 Pearl St., New York. 


MAKERS OF 

















Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Fa ctories on Columbus, Winter and Leonard Sts 
Cleveland, Ohio, U. S.A. ¥ 
SEE RS AN RES: SORE ee 


CORRIGAN, IVES & CO., 
DEALERS IN YOUNGSTOWN, OHIO. 


moan." "| THEBORTER-HAMILTON ENGINE | 


— 





* 


















THE SINCLE ;COMPOUND & CONDENSINC 
VELAND-CLIFFS [RON (CO., 
a Iron Mining apes Cliffs Co. Blowing Engines. 
Lake Superior ae Pioneer Charcoal Hydraulic Cranes , 
Mercantile Building, - CLEVELAND, O. i | and Accumulators. 
| ae ee z-/ Heavy Special Machinery, 
Pig and Bar | ron, —— . rl ENGINE a <SSTOWN 
CLEVELAND, . OHIO. THE LLOYD- BOOTH CO., OHIO. : 
Ozglebay, Norton & Co.. 
Successors to Tuttle, Oglebay & Co. ae 
Commission Dealers in on 
rRoOoOMnN i-! ORES, 





FROM MARQUETTE, GOGEBIC AND MENOM- i 
INEE DISTRICTS. 

CLEVELAND, OHIO. = 

am! 

J. H. OUTHWAITE. W. G. POLLOCK. - ( 


‘STTO¥ 
Tiy9 pue pug 
SIT, SUTT[OY 


J.H.OUTHWAITE&CO., 





MACHINERY 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


ici CAS OR 
row orne./POWER * Ee 


Perry-Payne B’ld’g, . Cleveland. 0. No geen Coal, Ash, Gauges, Engineer nor Danger. 


zrom 1 +0702 Can be Used in City or Country. sum 


SUBSCRIBE FOR In conjunction with our sara o mi a re 
guarantee coal consumption of 1% pounds per hour per h.p. 
THE IRON TRADE REVIEW. |orrd Gis ENGINE WORKS, 23" © Wainut sts. 


PHILADELPHIA, Pa. 
$3.00 Per Year. $. M. York, 42,5. Water St., Cleveland Agent. 
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M. ALLEN, President. : 
WM. B. FRANKLIN, Vice-President. ; | 
F. B, ALLEN, Second Vice-President. | 

}. B. PIERCE, Secretary and Treas, | 







| 
| 
| 










he , 
BURWELL & BRIGGS, General Agents, 208 Su- | 
©  perior Street, Cleveland, O. 


“C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 


oF E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 


FOR SALE 


In Florida, 





Several thousand acres of the .choicest 
orange and vegetable lands, including 
> some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD! 
TO ACTUAL SETTLERS 


At prices defying competition. 





} 
| 
} 


| 
| 


I have large tracts from 200 to 5,000 | 
acres, grazing, farm, garden and orange | 
lands, also several valuable phosphate | 
beds near Dunnellon and Anthony, 
Marion County. Address | 


FRANK R. BIEDLER, BALTIMORE, MD. 











When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 

their address from our paper. 
They will thank you for it. 





; : JEFFREY 
Chain 
Belting 


—ALso— 


MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 








For / 


ELEVATING AND CONVEYING MACHINERY | 


Send for Illustrated Catalogue. — } 


REDUCED PRICE LIST. 
THE JEFFREY MFG CO. 


143 E. First Ave., Columbus, O. 
New York Branch, 163 Washington St. 





The Brownell Company 


Engines, Boilers, 


SAW MILLS 


Sheet Iron Work. 


SEND FOR CATALOGUE. 






Dayton, Ohio. 


THE GREINER ECONOMICAL CUPOLA. 


Cupolas Built or System Applied to any Cupola. 


15 Per Cent Saving in Fuel Guaranteed. 
Over 500 in wWse. 


WRITE 


The GREINER ECONOMICAL CUPOLA CO., 


714 Bort Building, Chicago. . 








THE TOLEDO MACHINE & TOOL CO. 


501-5605 Superior St., Toledo, Ohio. 


We manufacture 


Power Punches, Forging Presses, 
Power Presses, Trimming Presses, 
Straight Sided Double Pitman Presses, 
Drop Presses, 
Embossing Presses, Automatic Feed Presses, 
Stamping Presses, Power Slitting Machines, 
Riveting Machines, Power Shears, <A 





Special and Automatic Machinery Dies for al. classes 
of work in sheet metals 





Write for catalogue and prices. No 31 Power Press. 


THE DEMING CO. 


SALEM, OHIO. 
= tim pe. 


For HAND AND POWER. 


Adapted for Bor.ER FEEDING, FIRE PuR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WorRKING Hkaps for FACTORIES, MILLS 
and FURNACES. Reon et 













‘Hydraulic Boller Test Pump. Fig 666. 
HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agent. 


Send for illustrated catalogue and price list. Mention this paper. 





Foot Power Lathes 


For Electrical and Experimental Work. 
For Gunsmiths and Tool Makers. 
For General Machine Shop 
Work. (1) 


High grade Tools; correct in principle, 
elegant in design, superior in construction. 
~ THE BEST FOOT POWER LATHES MADE. 
Send for catalogue and prices. 


W. F. & JOHN BARNES 60., 


191 Ruby St., Rockford, Ill. 
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) == yw ik LL HI 


_ (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 


A im, 


Naw 


RELIABLE—1893 





2& DETRo1TT 


Snary Corundum Wheels and Machinery. 


District Manager, Box 152, Chicago, Ill., or “Box 84, Columbus, 0. 


82 N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TooL GRINDER and 
bet nana dag GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
an 


FOR BOILER ROOM COMPLAINTS 
Use the PENBERTHY SPECIALTIES. 


PENBERTHY witctin 


SIFETY twtr. GRANK-PIN.OILER, 


TWO DISTINCT FEEDS. 
Send for Catalogue. 


PENBERTHY INJECTOR CO., Detroit, Mich. 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 














Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. 


BORING AND 


TURNING 











Awarded the GRAND PRIZE at the Paris Exhibition. 


>, Minwe inte on EX FAUT i} ry { 
NEW ORLEAN st i 
7 : “yl Uy) 
cy AVANE es oe we ee 
1 
| 


MANUFAC TORIES INUNITED STATES SSCOTL AND, FRANCE, ECeRMiNY a aUSTR 


Kann a a =n ne a 


© - 


Cleveland Office, 412 Perry-Payne Building, Cleveland, O. 


ELEVATORS * 


THE JAMES L. HAVEN COMPANY, euneinnatir onia; 








For Preventing Rust on Bright Surfaces, 
~ Isnot only USEFUL but 
is A NECESSITY to all 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, Etc. 


STEVENSON, BRO. & CO., 


132 South Second St., Philadelphia. 





To-Jlearn all about it address 


Send for Photograph and Low Price. 


GEORGE PEMBERTON, 
New York. 





18 Broadway,. - 


Mining, Mineral and Timber Lands, 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds-bought and sold on commission. 


Correspondence Solicited. 


CLIPSE At 


LECTROTYPE 
S ‘aed NGRAVING CO. 


58 FRANKFORT ST. 


BERGER BROS. 


MANUFACTURERS OF 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
; Kars, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, pers 
Barrel Trucks, etc. nd 
for prices and catathadin 


237 Arch st.Philadetphia,Pa 











THE 3 T W. EJECTOR. 


goa SIMPLEST, BEST and 
CHEAPEST PUMP made 


SEND FOR CIRCULAR. 


James Jenks 
199 JEFFERSON AVE., 


Detroit, Mich. 


QUINT’S TURRET DRILL, 
SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in, All holes 
drilled in centre of table. Speed 
of drills from 750 to 2,000 revolu- 
tions. Tapping attachment fur 
nished. Send for circular, 


A. P. QUINT. Hartford, Conn. 
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